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(j^djj^ 



^^^l Cy^^l 4A]l ^_^ 




tiL>i2»tai 



jjjii-l ij;^^ di-SLisJl J lj«4j ji *^ljii jP l:)JJ^iSJl J^ t<d3l ij;?-j «J?- JbJUj 
^- jJl Ol^j^^l jr ^^j^ .iJbw ^ o^lj -Oil ^'>\r j! o-LJl jf^Jj j^^aj iJ lyiJl 

j^ <(Jjbj jl i^ J^^ '-aJjII s-^T ^ tj^^ ob^l iJia 1^ (i^l -(^jIaU j^ 

li^jJUjj jjJilJ JjdJ diJaJ ic, U>fl J ilfr ojL-iL s-^1 fiJ^A J jjl^l c~^__^ . jjJilJ 
.IjjjT Uj<^ (t^ ^ai; v^l aJA ol :jj>-"*ifl Jl jjJJl JAJ 

■Ji^\ J J8 1^ I Jl t^ijij iijSLiJi JO 




2003 jijj^ — djJb^\ 



uaiJllJj 



<uJUj ^i oi ^ ' 1 9 5 6 alp 5^1 J ,^^>Lj OjjLa jL«KuJ,l ♦^'^l c-i k_^, (^Jul ^-j•|^l AJj 
SjJiUI l4jli*>W o^jxjj ifjjjiAJl j4?-ij jJl 4jUbSo j_j4^ k-Jlg' ^^^>Lj OjjLa . is^i^lj i~oL~Jl a-sS" 
bjl;^ jj'oJJl uvLJJ Sy^ ^j-'i J ",5^."j "Djjta" ,^1 j^ .jl«-l.l ji ^1 (t"-"^! dj^. 

Aj^ t^AJl (S^y-I \JAjiMjj t5jy-*yl J;>-l iJI^ a! liij^ tjjjdJ iiUll Ol^^l LjJ* ijij ji\ «*l>l 

.ala AJIjial jP lJ*>IpJ ilic A-g" 
0U>!l Js- j,4>u?i-ijj ij^Uil Jl aJI^I aJLijJI Jij _jaj J^lj ^ja Jj?- JJjll c_^ ^^ jjjj 

.y--^! j»jJlj ^>;l i>r>ilj AJU>!l olPj-^>b^^lj aHjU 
j! Ij^! J^j ^l^.yi j! -H^l J^ -^ '1^1 J^ **-lj *~j~JJ 5J1^ ir*^ ^5r~. DjjlA s^ ^' 
iJU^Ij k}J^y^j l^jiil ^\^ ja*j o^y Jij '-.ULxlj Jijl-^lj iuo^^lj IJuijjj L-JjjUl 

■V^jAJ^/lj A-^j^lj aJLjS/Ij ij_yOlj iijS/lj iJUj^lj 
OjiL*^l3 tjuajll oUI hj^} '*^k iiUy\ j! (juajll J^P 5jPi J l4jjljli t_-:;Sol ala c-iJil aii 
j^ -i^jlill ^ (3s**!lj ^ij—^' -vl^' J AJ>«~i« L»t3lsj ji?o i-^l flAA Aj «A;i (^ JJl ^'^'■'j J4~^' 
^\/\ jA ^ ^^ Uiaw Jlj ijl ^ip- jSLij IaIj^ic ^.j k_^l aia !>. j^jli ^1 Js- J-?tu>ll 
k_^l aia 0"^ i^^;~»H (^l* jJ^ t>« '^'^ OjSL-i iLf;P p IJAJl <.\^ U^u J^\ ^.jij .iiU.! iLAii] 
ajjl c~.fl?-i Ji Alii iyrj d^j^. ^j^ ^1 <^l~r>ijJJj>'l ^5*^ d\ .^-jLjI j^ oU-JLiil dJJj (Ju~j 

■^5!~ DjjIa ^-^ j! ij~ J-a^lj 
aia j-iJ cljj jj v-jl^' i_S"**J "tA^-j^jj tjT^I iai^ j^ 5J.4i~a j^Ua^l ala ^1 dLi "^ 
.S^^l ji A»u~Jl J-di j^j .a)JI jI Jj,^_^ js'.-aII Jj>JI jP Oj»^. JJ JJl ^ji A«a;^_ja u^l 
.aia A^ j-JJ cljj j^ ^iU jiJA At-jj "i Aji Jp 5j*>1p 

.jAijjXCu'i AaJL?- Oj^J^ij tAii AjijjOl Jj^ jl «J6JLi_yj 

?tMsl_^l jA« s^l aia Ui .a^lj cJ>ii A«5^ i^Lil ^-J^i ^ iijSLiJi i>-ljl Jyjj "^j iAjr^i^J^l 
^Ul ^A^Jl ^ j^i c^-LSOj iui^l 5^1 JpjTy cJlr>i L£j^l J*^l>l 1-^ ^J^ J^' {iLjjl 
^1 Icy^ j» ^^j»u ^jjLa ^_^ J^ji\ ^J^Jl ^i (^y. :ji Jc^ dbjj dLij jjij .aJI j«— j ^JuI 

.aJLJ>;Ij,^I j^.^oj 



Cij^ dj^\ Jiy- Ui i^jt-ji] lj]jii\ ^Ij-iJlj »;iJl Jl 4?-jxilj iiUJUil,! «aLi,I dJj jf. J?^Ij :jLc>!I 

i:)!^! l^ JS'j ji\ SibuJij JjUJij a*>UJl l^J*)!;^ j^ JJj~i*ll ij^l t-JjxJi JA«»o jjl iL-i^jil c_^l 
Jp 4-jjjIJJI Lfi'yr jjl Ojlj^l .iJj-oUlj iii_j4Jl .Jjji-I ^yj-olil alkiil isJ'l^l JL*ci J-a-aii' 

j-,<i«!l tcJa-ojj ^^1 i^j^^l ijuj^jkJl Jlciiii oLiL?-! i'ilj-o jjj-i* Jj^jkdlii^jL^jl ^^Li"^! 
J ♦-«-^l i JaSI Jj^ O^^I i(iL<Ol l-^ 5l«^ «««^ iOl^ JT J i«ia«Jl iOl^i"^! J *lJl jL?^! i^ JJl 

5j»M t(l>«!l J5j»dl c^Ull jl^l 5j»M tiJl^l J5j»«ll iSjJLlI Sjww ijJiJi iAi?-j i^jHi-l i UL«J 

irfjjl cLwI ijiUI jlj--i .ol^l JuviiUI L^a^Ji idJjl J,^ J 5^^l S^jii] ^jis- toT^I J iJb-j^l 

LCi\jii\ J.^^1 4-»aI cUaU-l «^ J i:)LJ>!l i-AwJ tis-J.! jT^I »IS^I JajI ^' "^ icijiJl ajj 
4~i^ ijurfjll i*?-j iULoj Jy; is^jsj l)I JJ t J«l^l OU^/I cijal^jll jiSol «t?- i^'\jiS\ jj) ialp JjjIjm 

i.-jJU.3_2_1 *iljl CJ\Jl^ ^ it- jMt Ld'\j^\ ji\J-\ jl2lJr\ lCA ^g^ ^\ LjKi\ ^yy^\$' lM 

Oj*4i-j jj Jul dkiji tjT^iJl J Jjuolj.^^1 tjlSlo js" J Js^cj <d!l coT^I jl^i j^ i^l^l ^jSol 
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X u 



imJUiI 



ol 




:ULS\j 



iSf^^^JJ 



\A 






ols^lOl^ 



11 jp>Jiil 

16 jjij|jbusjvli».-sj j^U-l jJjal^UiJl 

18 OjSjI iJtc if-j-J J;»«a1.I J-US.I 

2 2 4jjU-Jl^l>?-''i'lu«iUi?Li!lOliLJ.I 

2 7 jjj^lj-AyOji?«Al.l jjS^I 

3 3 j^jVlijiUr5jd!^^LJ-l j-LaS.1 

3 6 2j^\ lj_^\ ^jis\ ;j^j j:>tA\ jj\p\ 

43 jjJjJ>!lj jjJ^^I i^ J?"^l al;>«-JVl 

46 L>jAj>iSjid^\L>\.,^^\ 

^^\ oUl 
i^^j^l f^ (^itj\:t^^\ jtj\j.\j 3,-uutJl ^>*^t 

5 2 5^1 j^ V-o-iJlif-j^l^Sj^ 

5 5 i-..^4-iJl4Pj-k;>tJj^ijj| JJjl>l 

62 O^y-^l^r^jr J^J^>I jjlj^l 

6 5 l^lS\ij\ji- 4ja.-.dl O^UsliJl 

6 9 ^_^>L|^•>U!iJla.l^ — Jl 

73 Aj^\ii\i^ 

76 j_^_^l sj^l 5j?t*4 

7 8 ^j«a!1 *«--«!^jyi "y-aP uy » j_j.»»«iJl tjnff (jy J;>L*ll al;>«^Vl 



8 2 j..>iw.tJ I lyp (juj Ijfi I ([;o Ji!«d I ab>«-J V I 

8 4 ^>Ll^«^ijj6jalijLiJVli-^LS-l 

8 8 ijUj^UU.! j^iy- 4Ai:)Jl jjji/l 

9 2 5lJ-l(^'>t!Oa;«-j*Lj!^g?tk-j| J-iJli^U- 

9 4 4ijL»-S0Ulll 5j?tw 

9 5 (j«MjL« ls-y^y> tlil ijls-^l ^STj'S 

j^ SL^ i»^l AjjJjI ia^lj^l jjjSc! iUj">l!l ijl>H ijjJ-l 

100 j^jVli_^jSJijl^lijJiJ-lLf-^ 

102 5L?J!i4jSUlj Jiil'U^jC^;?t~S'j'>U jljjJJl J^l*- 

106 ^ Jjl^ii-^i jUu jiiJiLAJ! jS^ V 

107 4SiLA«SI-?«l3 VoLiVloUiJljj4i?4!bti^l 

110 4JiUii.lji>jp.l^~tj/ljilSJl,,-^j 

113 4ia--Jl ^j ^^gU .L^SU(^jb«*>)lj jUji3ljj«ia!l 

1 16 DNA:(_^j^l jA«btl!j:?odl j,-*.^! 

120 U^U-lj^JJ jA«a;»«;Jl>i 

122 LurvsSLilii/^ Jiikdl 

125 icii-l 

1 2 7 jjkJlijO"^ 



J-^-*ll 



.Up jIjO (_^ JJl L^jr ^ laop jS^ ^J oUjIjJj o-«Bil^j JJjl>«j uy lj« ^j5 
a^ 'JTj t-i^^ Jj^l ^j L§>uj ^_^l o^lj LgJj j^^ jS\ v~»-^l 4f.j^l j^j 

ijUjsiJl o~jlil.lj i~.>LiVl iJjSol uyljAil liji iJjJLi ^_^ jP ^jSol j^a;>t&y UJitf-j 

iJisA) Li I 1^ 5Ji;»- iJp I^ JSO i-)w jjjIjw ^,.~,?- OJi;>-j -^ irj\jii\ j» ^VVl aJiA 

jjSJij .jU3j .Ubi^ ajl J^ ^ .^ ij^j J* J«i^ c5* °->^^'j .olj«dl ^>« ^_5f;y -if 
4Ja! Afi- V j_^Jjl .dJi l^il?" ixjij iJ i&i ^JjS" 1^ Uisli %ii j'fM ^\yA yi ^yr ^. 



jl^j tiL?ti--a i^LJ^ifl aL?- Lgi-wMS 4>4j oLJ-l ijrj J«?«J jj^l *^ ^1 iyliil jijljil 

j,jMS.I ^UI J^ pj^k;»«^ LfUpji Vj SJi^ Jp JS" lAjyb 0_^i jlj | toliil Jjjljll 
/'5j;^>dl''iJS^ VliA^laiaj^-jSj Jlj^-Vl j^ Jl?- j^L jS^ "iJj tiijLJ))! Sl^ ijfrji 

.OSLxj iJbti^l LTji'"^ j^jT c-|U' ji j^^ijr jL** ji JkJ dji^Jj^ '^ l^\jij Mi 
4JJl jL Ji^-ijj jky t>Cili elilj jA i\ 4JiLA« O'^^tc L^li\ i>t5?«^l iaJJJ >iS''>t«l jl 

. ijftLiw'AJl idjaij LfflJL?" >iJl,?v-o 

L-o iJj^l J^JbdlJ ^\p\ Ci^ ^i^ Jl OLxh"^' 4 J-» cJU<9j-ij cijjJajJl ..Ljj_-iJlj 

^ jijJl o*''«^' '"J^ aJuJtf- ibljii J.safc...il <^LJa!I p Iku-ilj t" Fine Tuning jJjJl 
j^ljj J.4 L?-Ij JS" J Sj?t)w kiiJiiAj tij^'iJl aUl iljiU 5j;>uw kiliUa jl ^^^yw iJtaj ^\ 
iiJi^\ aJA jP ljp>'\J\i tU*!! j^ JuJi*!l .^ Jilj c*^ J^^ I^L)* Jl \_^ji jj^l 
ij^L U^ JjdnlJ oj^^lj i^Jdl iJjSol 
LiU 4llg'j J ^^LsfljLU c>y-LJl Prof. John OI<eefe(_A^jl jj?-jj_«jijj>!l JjJj 

j-~J' c/* '-"^^ '^y^ *Ui L-«iji Jtsi jLpVI (jyv i«*iLd!l ii^l jj^Udl J;i-U UJtrf-" 
11 o~jli!.l «JjJl ojj^l aJ^j jL?" Ji jjSol jSo |i_^j ... IJ^- ojS i«^jj iilPj CU^ Jlm 
OJtfrj L^ji c-a iJU-l iJjSJl jijULIj JjIaJ-I aia jl ^^Jayj toLJ-l JiJ Jp "iU'i U Jl?-j 
.'■'* "jjSJl Jaij;!-jj jLJVloL?- J^^_^ 
.Uj^U ^_^U^Vl ^^^Ufii^l Prof. George F.Ellis ^i.^.^jj^jj-^j^l J>_j 

liiOiJl 
k_-^jy| Jtft»!.l jjSol I JA (»S^_ j_^JJl jJjdl jL-aLIj j-L-al cA-iiilj ji Liii^" 
^^ j^ U;>tj jjSJl Jij?-^l jJjJijLjdl iJiA jU tULail JiJjsjJijo (^Jjl x-oLiJij 
.'2' "iiUl! U^ lyi "5j?«dl"iJr 



UsjI l$^\ ^^Uj-dJU |^Uft?-Vlj j_^liajj%!l prof. Paul Davies j~Jji Jjjjj-«Jjj%!l Ul 

: J>M 
iilP j^ JjV J ... .IT JJl j^ (.Jap t5j:i~« j_sU Ja-la^itJ ^b^ ijlj>!l uy IjAil j^"" 

: *>\5li >ljlj jf-jyf- Jifli prof. Roger Penrosejj;j j;rjj j>-~SjJ>il i^l^.^' C.?-Ul Ul 
."**"jjjS^I lia jila;»J! I Jul jlS^ ^j ^iyrj^\ ^ liJA lJj^ ljI 4?-Ij^ Jjsl jl ijl" 
J\ J iSiUall OjJi^ iibtuol Jl j>^ IJA Lojj ji>- LgJl J^jsil i? ^1 ^bJl J^J 
aJL^ b%l^ ikJ- j;^j ^jSu! JjVl 4la;»J!l Jw jjSol I ia jlj tJjSol J ^Uj jl ^liOi 
OUSfl J»^_j jLJVl 4«Ji^ywv« J^^j J jli-l j^ iAl^'AJl -Oil Sjji ,^«SU(jjk-JI 

^ u^ yji (^ i^j^j ^\ diiiii j ji^i j^i ^lis^i jyjtii j oi jUiJi ji5- (^ 't)[^ 

. jjSOl J oij;r>l Olj;»odl ( 1 
^^ jLJVl J«r jA j.^o-i'^l LS-^^'j tiiAl^^Ul 4jjJlij JUjj 4Jb«-». j_^li-l ijap Jp 



o 



JjVl oUl 



\J^. 







(2/ jli_yi!l) 



jjsil>l!ljBIG BANG j,^! 4jU jUaj (^JjljjjiOljI^VllJiA Jwy ij;rj!l jl^^iljjS^ 

ojj^ j^jSJI ..Ufldil J Lgia cAibj ^1 JjliJJl ji OljJJl jLLjl o^j^ill j^ jl^ 
ji jjS" jS^ Jiai cLoU j^iUil jA OJu>- (^JJl j^j tjjiol jbtij'ill Jj-,fl^ Jwu iisLf-l 
l^LisxJ Ljlj-if- jjSJl JSililjLisil tUUll 'C-ijj tiJJJl j^ iJlf- i?-ji ^Jp (♦J^J ^j^ 

At-j^jAj Aij^jA [^Jii\ 4.aJiv.o O'illj J «^l «-<aj jl iLdJi aJA cutUax^lj AjjJu iLi 

2^1 o-i/U ^j3 ^ ^i j^i jjSol Jj^i ^ji bl J^ i^ ^--jjJ jsj ^js^l Jji 

aJA aUl ^jy jt-pmi. Fred Hoyle JjjA Jjji jj~~ijj>!l .rywj t^jiLitl jjP ojj^j 

Alan Sandgen^JuU jVljvvj ij;>tAll iJ5y Vl^JJJl j^ ojj-S'i?-ji ^^j 4jlj;rl iLv ^ti 

j>tf jaJ jA Oj ij;rj ji LoS^ lHsU*! jiJJl *liiJl liA Liu ji iJbti^Vl j^ Jtfri" 
.'®* UiJL) ij?-j^ 4ji jA ^\j>:tjii X^ji\jyJii\ ji 'Ml Jl i-^iJU 



® 



UiSbi j_^JJlj ^IkJVlj iSJJU jl»;dl jjSol Lf^ w ilSLx^ iS^ 5jj^ ^ — il Jw^lJ j>iOl 

'(^'(P-j i^^ (^"^j^^'iA Hi i2ijj ^ '^jjj^Pj oi jUiji iijybi«j 4^iJi)> 




.^l>i* J$utj l<;%fuaj SiUI SjUj Jl tf i/J Usii Oljl;!UJ"5tl 'd\ 



Q 



Jj J^Liju ji v^a^iJl oIpj^I cuf-Uas-jl lijljill lla j« %li Jil if.j^\ aJA cJl^^ 
5il!.l cutlku-l li %ii^\ «-yJl aJA cJl^^j iiJu^ oiU ^1 LaJ^p J^L-T c^v^ 
uu!bl-l ^^r Jj Cj^^ijSJl .UiJi J c-i^Uj o^'juVj ^j^^Jlj cj\j^\ jSLxd a^j;u jl 
l*J? Ijji (I uuiU-1 ji Vl tbjij lyi jLJVl SL?- LgiW' ^y>J SU-\ iyrj *!b«i-il j^Ai 
IJLa iii ^Jl4 U j^j c JU-I -dSw IJl^-TjJjjI j-Ldll J* bUrf-l i-w «-_,-^ jj^l iJij 

Jjy<J(^l'ji ^jiiaJwi»t~y Ji^'j Jl>-Jl iJia jp ajLj-I JJ Usjdl! oJuJiP Obul 

IJl?" UsaJI jlJtdll iJlf; jJj JV«J ^jJ^ ijir ji(^i 0,0 0000000000000000ljj 
i^tliijs-xJl aJAi^jj-^Jj^l jLoj .jjSjljj^iJlX«j aJLt |_gyw lji;>- 
*>yi iJujJl J jjSol liaji_^j t^jUlJ «Ji itj~^ iJujy jjSol 'jl J* Jj^J OULJ-I jJ" 




^ jjSJj <<^U-I -dS^ JASi j»- ijual 
4Ci Oj^l iwl Oj^l SaU Jp 



jSLij SiJts: jjSJl iJi «-j-- i^^j diJi cjjijsil J Jl> OlJi^>l Lil^ kiiJi jlSj 1 8 
UiU-ljl^l BIG BANGJIjI^pI jS^ V^i^laJi^i^t^j tilLaJwirji Jl jJi 

k_^U? (^Jjl jiJJl jjljsJl I JA ^J Jl4« J Sjjf^l SCIENCE "JaJI" iU cJjLuj 

<j^ 4Jl^l C^JiA;VjUaMl^.MaMOJ:^ jl^^jlil JjIIjJI C^Us:uol lij 4^j 4Pj^ 
^1 OLL^ liijj ! SIJ-I Afrj Ji- J!^ iJJ^^j IS. ^gKJaJl j^j tOl^l j ^j?tJl 
1 ,0 j^ Jii 4?-^l iiiiS'j iilxJl J JjSjI iSliS' uy (3_^1 jlS JUil IJA J Ojj^tI 

.'^' 4Ji jjljsJl i\ij\ jjSol iJic US' kiiii Jj ASUtfl j^^i ji i^jLU oJd [ii\j jJaj 
fj-iJ jAJiUa!.! 4jjii jP l)«ilJio^rj:*.| (^Jjl Stephen Hawking nj^jLa uyLi.- Ul 

j_^ ijiUdI ASJJij iSliJi i--iLJ-lj j,~«:y 
iJliJi JuP MJi J|i cJl^j! «-yJl aJA ji 








Inflationary universe «jbil jjSjl" 4j^ |^j~;y (^Jjl Alan Guth Oj?- jVl Ul 
jjljsJl jP OIjL«;>- t5>rij ^L~!l Olji«Jl Jj%-SJI jbiiJVl iiL-a JjLj Jiai "model 

ASJJl aia j>«jSj jS^ V K^\j VJAJJ.1 jiJJl jjl>Jl lia LJ iji^k ^^\ U jSOj 



^%- 



:*>tli ilM-\ i^j ^Jm ii\''^\ hiUi Lm 
U?j.A?- UJi iJiP ojS i^\jj Jlj-I 4JSwj jjSjl ij?-j i_^ O^jl** lj' 4<J*-a!I 4>«" 

_^l ^i\i\ o~JJi Jjj pUI JitisliJi 4-<Ja!I iiiVl aJAjybj^Jw U! «-Ay \J^j 



■ "^ 




^ 


V ,_.^* 




1 


\ 


^ < T^F 


r 



. tiJJ ifij^ Ouj Jj^l Stef uu ^lAU J^i Jjlj! iiljt 



Q 



43jIa« j«J!t^l Ja»>iji« U^ j.^i>..tJ I jii«j J L^^«.wJl Jj^ kiiils jj ^^Si 5jLj«*i ^-S'lJS' 4«~j 

j^l i^wk^l 4f-j*iil j^^v "^ji J*^J ■c>~»-^' J^ ^■^^ ~^^ j^ ^'^' O^j"^' 'rS'jS' 
j^l j^j'illjyUayLjjjy-Ijjjtjj tj^jVl^^jJiij 5y 1 2 *Ly„ ^^.*»-iJ I _^ cl^Jj ^^g^jJ 
Oj5o JjJup JulsVl l^j ^^ ^1 vrl^jJl 5^1 (^^?t^ A-LJ (^j^:^ j^ 1 2 2 OlA^ 2;Lji 
ilUsliil AJLdl 1^ aUJVl CjiIj ^\ ijyUl ^kiiJl jSjj taJid!! l^ ^JM *i?«J»H (>->-i!l 
Ul l>U 28 iLsisliJl 4JLJ.I 7t^ JjJut L^io JSJ jtJ?J-l Uyu* US' IaU^^ jJi Uf;j 

! j«.«-iJl j^J^tjLS' (»-a!I 78)_) jOij Jjy j_gU- "(^jjiujliil "jtJ?tJl JjSo JjJuP 

jt.4 J Ljl-S-«l 3 4JL.J: (J.^J*^I ,_;*■ JWUJJ jJsH Oj-oJ jt_?t_?t_) j..>tt->Vj I TL-.-sAJ jLjjLi^ '•Oi^l 

M 4JjUl.L IJi;*- IjywJ^^iixj »>srl 'S'J^ (f^V jl ^^ J^ 'r^>'^lj ■ci'jJ^' J^l ^li 5^1 
OliLdlUl ...!aj:tf JjJj 2 0-; lAiJtf-jJiii ^^^-1 Oljji Jp j^j^u jjSjIi tJjSjl ^.^v 

i«jVj i4jM« j>s«3 iljjSol J lAjLisJl AAijlsj 4jjU~J| ^I>»-'^I uh ^LdJl OliLJ-U 



.f^uUt 78 Jm J»^£jjSMUtl^j«^l|,;!utl(:)jS^JJJLPtl>U 2S0 JiU« 

OliLJ.1 aia^^yw ^J^j ^o^j'*^! ^-r^jT ^ 5L?J3 bjjj^ ^I^Ip J$Lxj JbJUj ijp 
ywjioliLJ.IaJiacJl^jJj cljJiU Ijybl^^lsij ^--S'IjSjI ^JU J* l^j« *>l«U- iUsliJl 
OlJu>-l Jl kUJi ^^ii JbJUj idl:;^! ^j;?tJl J;;^ uH oij;r>l ^^jl^l ^JJr\ ^^ 0_yV ^IJi 
j!j t5jl>l Jjj^ OjLJj j! U;»- (_^iji^ cJl^ ;UJi-l aJAj ,k_^ljS0l iJ^lsl J iU^ 
k.-S'ljS' obj lij 4J%ttA!l aj;>«jJl j^ AAlkdl jiUdl c>-..i>-J ^iJi^l OliLJ.1 aia cJl^ 

■M 
'M'-S' J^Jb^I »Lf*!!^' J^^U<a^Vl Michael Denton jjsui jSyUjj~~ijj>Jl Jjijj 

Nature's Destiny: 4«-Ja!lj>A«" 




OliUll JjiM ^ UUaii jf Sdlij ji,^ ^tj 

. -ij* .VI ♦>" fJ5U worjLxi* ■ 






^' ^iJi J^i jjSo JL OliLJ.1 aJia OjywjJj tLy_^^jsi uy J«^ 

^^^^H J> If^aJi OU-j^ J^^ "^^ f>'^ ^J-^ ^IaU Ij>^ b^ 
Prof. Michael Denton J' ^^ '^ ^'^J ^^ ^^ ^J ^ ^^ -^l ^ J^ 

aJA jjj taj;>tJl ^ iUsLaJl i-(dl OliL~j! oiJirf jow OljI^Vl aJA 'jl Lit 








OliLdl a JA jP OJL?tsJ prof. George Greenstein jjbJJ^ _jj;>- jj~.^jj>j| Ui 

i^tli'The Symbiotic Universe ^iScil jjSol"<bl^ Jiu-LiJl 

iijLwJl ^l>r'^l Jj ^j>r^\ J*djl^l ijljJjAil OLLaJI Jjvw t^l ^"^^ "^ "l^ tiiOiJi 

iuoLiJi OliLJ.1 aJi^ ^j^l a^A ^Jp SjaJ j^l^Jial jLJJ ij?-j 4!b«-j| jftj tJ^JL?tJ 
. ' 1 ^ * U ij;>-^ ^\J\ isjJi <.UflA!l J 5ij;>-jS.I ibl^lj 



.sUaiJi Ji»vLJl iJ^UiOl ijU-Jl ^l>r'i'lj Usji (»llsjjl jj^ Jj^ iu-lj!l i~Jl Oltl^l 
L§>w9l>«j LftiUjI J atMsJ jjSJl J4j jU-JI ^\^^\ «ijjjj jLisJl i^_^ jl Jjiil jA?tUj 

IsaU- j^j'itlj OljU-JljUoJuJiPOUT J L?-4j*-<d!l (J>A(4 tiyw ills- J;>-i j^ jl;>- i!**! 

4 J«^l '^Aiall ^li 1^ ^UJl bij j^b M 1^ >^j J^J^I j >:^l ju^l 1^ i^j^ 

(85/^1) 
(39 -3S/ iljOjLiI) 



® 



^j(^l j^iAmIjj^I C)j^\ 



I4JU O'Af-LtJl aJA jp JjiJj i*>U?l SU-I OJt?-4 lij jjj_^<u«olj-A;P Jl?-j lliujbtP^I 
_jl>j 3j3lil Tj^j ^■sl-*' J:i*j ^L?" Jijp} ^jj^ J "^1 '^•'^ "^ ^^ iijk«*'l 

J,jVl il^^li tii^l 0'>U-LiJl j» jd^'-jA j^t. ^j?cJl j^jj J jjj_^l j-Arf- jjSo 
0Uj3j_^ 4 Aiji Sljj J^ JlAJl ^.sfiit iliVl IJA j^ 2^ ^jJa ^_^ji iLiI J j^ 
^aj ajJj^l Sji; Aiilj ajJa Sji Asti U J^j ."ajJj^"_( j-Ai*!l I JA (^"^ij ^Ij JjJJJjJ 4j 
4i?-jJ.I J^ £L!| ajJIjurjJij .OlJjjjjJ6j 0\jjijy6 ^j'i i\ji Ui j^jjl iijt^\ j.,a^ 
^jjj^l j^ly- Ufl^ jIJ tLg-jg- J j^L^aT j-ai*^ ijr^l ^j^^\ C^ >-Al»tj JjS)l 
^jjjj>!l Ui tUlj Ujyj-j J^ 4_iji jl LJJL^jJ (^jj^iJl JjJii-l J j^jVl ^ ij^/l 
^JKfiS.! k_~^ ^Juj t^j^l 4~« J*- cAbiyi aS^UaJI Jj^I ^j?«J| ^\i JjSal 

!(^jSoJiA(iaiiiJlj 0,00000000000000 1 Jjy^^i )iJli!l j^15_5jS10 X 1 J^l;!- 

jAtf ojJjl aia ^jJii jl J»j t^jJ^il Sji jA i^jjjJol Jl j>IajJl iJiA Jjj^?«jJ ,_g-«-jjJI 
(^j^V ^ljJa~i?l l?^ OliiUw Jl* O Jti lijl j^^l j^ jAj c U?«i~J.I j^ ^.jlfiJb VAJiUAa 
cJlj^,;v^ylj*!J'j1 5_ 5j41 X 1 OjJij5j>Mal5j\ijl^L^I J^j j^lU^-,fl*jtL 
Jjj n-^jjj t'U-idI IJA j^ iJbtx^l j=;^i^S;l jl J) VJjJt?" <.L jX^ j U^l ^L4J 

ij^^L U^j^tidly Vl I JA ^^--iji 
J o"j>^ OL^ J^je Ls-jT J* 51^ ^UVI ^1 ^j:;*. ^^Ill jj;>JI j^^ jl 

ASMttAjl aj;>tJl jS'lj^ J jjJj^l jj^J .iie^a^ iiiLoJi jfM iJlA fliSjrj jjj jj^l 



<Ugljy- 1-.....^ %?fc*-J Lg-Li^l ^■..~-Jo ^jj;-^! iJi-a Ju-g-j Resonance. ^^^Jl 

n^\ Aj\y_ dX^ 'USOj iUl! I^j-ij 'UuP aU IaIjj iUil IJA aUl lAiUjl ASlSo Sj;>udl 
. jJi-l jISjJ Jri j^ OliiUll jl jy-l J> Ukw "if J5JI*J Labi Ij-^ 
j^Juj «^L)oj;>uWj^j"^^l4d!L4A3l "oSL»_~J.I aj^j^Jl JtL»JL^ oj-aLls aJ-^ 
uyj jj^ L«^j ^la;»«i^U ^j-^Jl Jj'i i[^\ J J^^ij c'VjijJ.1 ijy^l" h L^lB-»«r 

n^y-Iuyj l^LisJ AjJ^il J^ Aiilj 5ji iJlj 1 5_ ojS 10X1 JM;i- <u!j ^Usjj ^J^j^ 
-jjfr U ^j^,j .iji\*i\ 3jja!l cu^ lib OJii jl j^ V SysUaJl a JAj cjjj^l ajp 
:^tli r-J^>l uy^l l*^ i/l »J-^I ^l^ **«^l J^-l^i^-^ 
uyiibiiAyjj (jjJj^l t*j-Lj>!l taj-^Jhiibslilj^ 0*>Ui.«-Aw iJ.»A!l aJA Oai 
aiA ^jj J^ jjLJl iiaS" j,^ jli^ ltyi^\ jAj jj%^ li^l^-l jA«Jl U^-AV jP' 
Lgj OJii jJl iij^\ j^ OJi V t5>'*^l i(j>Jl O^lpliJl jlj... iil^sil Oljjjl 
U j^j... ojiLJl i~J-l OliiUall j^ iLJLJl ,_^j lijU LaU^i jJl O^lf-LtJl 
SjL-Jlj isrIjJJl 4y JT u« Ji^l uy^l 4>« p Ijji »•** ti'-^'^ ^J^ y**!! "^sr^ 
IJia JS" j,fl*jlLg-^ jp Adb^sil aL»?-*iflaJLaui<(»^b(^l ij^rj j^cJJ-^.i^LiJlj 

^J^J J* sr" '^-^' si °'^' ^'> ' 4>* ^J^ JS" ^j^jj l;^j^jj i^V jl v^'it^-^l 

.'^5' jiAJdlj Jjli-I ^liail (_^i J»a!I J (.i-ldlj ^b«-JVlj J-.^I IJA 
"ojLt j.4-,iaj (^JJlj jjluijjjS' J> (^iU iU- <iiLi ^^JJl j>«aJ| jlj n-,<iy Uh» j 



® 









Uj;r 0,000000000000001 J 



4^ Sytall W^lj^lj (t)<!>->-ll ^1^^ ^4-aJI 



Q 



%^yJi\jCij^M\ja\>^j^\S- 



jl Ijjldlj iij-a^ jlj i;>-Li!lj ojL-JIj 4?-IjJJ| (ju Ijl?" JLa*«j J-**' i3>uiw4 (juj iSjrj 
^,J;>tSJ 4jU;>- (^ilil jS^U iji\y;i\ jSjj tijUl! U?ts*~« y I jjlui»j_^ jj-^ jjj SSiUAo 

."jJ,^! 5jsi«.«"jj«(w JLtt. v ..i)l 

JU:»-I ^IjwOI ljiS->» "Galaxies,Nuclei and Quasars OljIjIjSjIj OU^Ij Ol^l" 

iLaJw Jjli?- Jjjw Jl Oil OLiUJij ObyVl i»t^ LgJl J^jjJI / ji\ ^lijVl jlj 

5j;>t(dl aJ^ Jij^"^' tULOl p L^l aJLt Jtiij <(L«r iSsj;^ 1^13 5j;>t(dl aJt^ JijA yl5 

oJtf^i j3 :iJUl y^\ jS. Jl,?u jl ^ jS^ V v«Ja!l^ljk!l aia j_g«aii»j ^\s. 'J\ bl 

4jj_^I ^Uj^I uy Iji'jl^ JjAJI ^1 jS^ MJjUtf-Vl uyy ^j;»tJl jS'ly JiUsU-l nibJl 

/■' ^* U-A4 ^JA Jl J>yJ»J iy^ili jSLij C,«^j 



j^jVl ii^ibr Sj^ o-LJ-l o-l«2il 







O 




^i;l-l Jj ...bj-j ojij Jj L^j^j 4S*>Ua!I aj;»tJl jL^ I LL^ VjUw J^kpl 5_^ ajii\ flJia 
■^ J~^ i^-JJ' jj^l J$w^ L^L» hj\j iaJ SjaJI aJtgJj 



.iJlJ-l LU.*W |«J?t?«J »j4 ■Sj^j^ '*^1 l-i^ 

(»~^ c^l c)i ^srj'S Jl ajJrS" ojyuflii u-s'ljS^ irfiU-l c-?tw''ilj i«>«-^ »lij-o ojiJ jl 

tjk-j jl^U^j tiJii-l L->.>.>tt-^' jt-?«-^ J-*<0 5 8)Laji^l jtj>i;>- jjbtjij M jt-?«^l »jy<-«.i9 
iojbUlj iUiil ,3^1*1.1 bi '"^1 LjJ *«vl^l v^IjSjI Jp SLJ-I Sbj Lil^ ^j?tJl aJA p UJilj 
J "ifl J^Liii "i! Ju Jj-I l^j iUii\ jiUdI aia jV t J-?t-Jl ^Uaiil J jjScu! jSo ^ 5L>J! 

oU-ljJ^LLijjjjij'il^l ojd3iyli!li»-d!l Jli-flis jl^jJj jj-«J t^'jl f^^^lj? f«-<aSjj 
cJl^jij t jj^l "U-ol <.^_^ aUA Olr li \j^j:Jci\ IJA i^lTiJjt LjjLjJ jji Jj^ JbiLj 

•»> c^l jl (»^ *:?' '^-^' S^ J^" ^^^ J^ 
tijjljdlj ij_y.l Olj;>odl j^ iULi j^ idJldl ojj^l a Jiff jjSol jiL?- (^JJl jA t^^ 

(4_2/aU.l) 



o 



iUbil i^j^l ^jjai\ J)jjP!^\ 6jlj»ll 







o 




JIms^I ^t lf.iw M JkM5 jf olj Jul c 






oJii-l 0^ j^Ju jJJ^S0VlJ i^l^l ii?«-iJl jf- jj3jj>!lj i,isli-l ii?«-iJl 3'>t?-l j^ Lijj 
oUjj%SjvI ja Jji iJs^ iilA ^^ Up ^_^ L; Jii Oj^l J lJi}A ^^ ^jl ^^J;-l 



o 






.iej^l 4^ljyiJi.l»waJ Jift. J^( Wrjj-W' j'^J^ll iUlljpu" 



aJA jiUii ol ^/Vsrl^'j tj.ia*Jl t^-^a*^ 4AMa a L» oJuJiP OUjjj^^ ij;>-jj j-»:y j-^sLyOl Oiji 



ojijll ^j'ill t^j^l uy J^ *ia*'Ml j^ o_>dJl a JAjl (^jJa*!! 4jj^I o^U ^<ijj Lg-^ ^ 
jjj i«ili i«o oljLU 5 Jj iJllaJl aJA JJjj cJljUj i»o jLU 4,5 lio ^^.**-iJl J JJjsj 

^IkJl J ol_,ks<slj i^ji 4^ 2^_ I3; ^^jSjI jjljxJl J J^U?-! Oa^j ijljj-iil uylj^l 

yw?l 4jj^I ijai\ cJl^jJj L0_,4i«~«j iSLoLio ojJjl aljj U;>tj (^JJl jA j*iLJ-l ^,~Jl;i!l 

.iJltf V jjSol J JijLJlj-AyOljAuwrjjJ^fil ?H-^ JijJtrf- tl^jljj J 







® 






4!) 



ojil\ aJAj tlJi?" «Jij iulj AjiJLt iaJ kiibcj 






iJia JlJjIjJ i3LA iljl i^jJiJ tjjjj-«j j*iL«»?- 



O 



^Lil J ^j^l ^jr J iUiJl ^L«Ol dj^ (».i*y iDjSol J ^jJ^Jl ^Jj6 I lilj tC^?-jjX^I 
,^j-L4Jl olji ^jJ ^ i>- ^1 kjj^\ CJ^[JLi\ h:uj ^j^\j^\jA j>-b o^lpUsil 
jl (_^iji ^jJ^l ^la*il ji J ^>v1^La!1 ^U;^ ^U- iiUjiM ^jJ^Jl ol ^. IJAj 

iUiil^biJl OL^ Oil^j ^jJ^l olji j! ^1 jbtiJ^U i^U!>l u^jjO-^l olji 
.olJ-l cjJJ 4!L?i5«)l jlU^^- (^ijjSilj^l aJiaj c«ilf-j>f' Sibj aj^tJl jS'ly J 
aJiAjyIj J J^*^ J^'*'' '"^J °i^' ^"^ *^ 4-«)L~?- ^Jw JlPyjjyi-T UIp aUAj 
Ijj-r IjJ^ ^r^' t/' OU-^I ^_^ Cj\jij,Jij^\i c'>„j3j~!l"-< ^Jj (^ji (,--> Js- Sjii\ 

j^ <^j^ jl aJss-J 0U«*JH aJiA jl i^yw IJiAj tc^j^ (_^l oJ^r o^ybj jl jji ^g'j^l 
JSi jjSL*i JbJUj aj^l aJif! V!-jli-l OliJaJlj^ly jl jji ^S'jUaJI aj^I oJ^r »j^ 

.cLsfliil JjiijSuLl iUiJlj-^bOl jMisJiytsiS j! (^■*J< '"J^J ^'j^ Oj^S '^S iwli 

jU-l jjSjl i^ij^_ jt-flJl aJA Jij!-iIsjv<J t^' OJi;>- lij J tjLJVl 5L>- jtJ*>\ij s~»>iLiJ 

:*>tli UsIjJ J tlisj^tU Ijyw 
iiUfldil Ajfboi J jLJVl _,.»i^l UTj ... jjSOl IJA JlALiJ j-i^ j;»«j Ujl^rj lij 
jLi) jLJ^'iJl >Ul UiSjjU j;^Tj tj^LJVl L^L; IfSJ-Uaj jS^ V Sjjia Ijj^l tJa-x^l 
5j>?J! 5J^i4 4?-j Jd jjjj^j jJi J^LjjiJUkJij jj^l jlc»^|»_Ja-«JljU>t_aJVl 



aia (_A.x^l j/i Jjij t(»JiiOl j[>:JlJ^\ Jj-.<a?- J* Lji ^iJi iJjSol 4«jVl j^i«jj 
jjjl Jj^j 1965 i-*i Jjjj 5jjI;>- ^^ j'%fi\^\ j^\jjijjjj\j jj~Jjj ^y.}J ^ 4«j!Vl 

iJA J-A?tsJ ii-Sol aJigj Ji;>-j jjSol 'jl (^1 tSLJ-l SLiJ L-*i ^^^liSo ijUi! UJi Jij\j^ 

jt-flJl j^ 4Pj.»;>tc iAiilj jLJVl ji-*J ^,wJU.I jlSO.1 jA uuSQjiJij (jyUj^flJl jj i~.Jlj 
j^i_^ i?t~u!l a JAj^jadj I^^LJVl Ijal {"-> ^Ju cij>idl iJtaj ciiUl! li-MJi IJuJi^ i-^ljj^l 

Lg^ oUi i^lj 4>« Bji)i.\ iJjSJl (^>fl!l jLij id)LJl jjkiJl J i5U?««^ji U K"} 

LfijS' j^ c~i=3 jl ^JauJj. "5j;>t(dl"^ I4! Ju?- j! I j>.«iJ I Ujj iSiUal.1 iJ^ alju*ts-jL 
Jl 2ji 100 Jj 1 i-^ j;?-jytyVjUjbiyljnjbi ^1,\ ^ip jS\ CJL>Ui\ ^lyr^, ayr^ 
ij?-j jl jLJVl ij?-j Li ^ j^ jll^-^ ^^ ^JjJl jJjljJ.1 ajia jl jl AJUtfl .10 
IJAj tLgJjSi Joj;>«Al.l^j4A«i«'>U j^(_^yj liajl^s*J J Jj^jlj5-*3^l jLi«3|ijoLl-l 
IX^ (J^^j AjUIJ 4Aii ij^j'j^ (j! »*■'»»»' J LJU4 j^UJl tULOl ?«^jl US' jj^l jl ^jxi, 
j^yM J^'j jjlj^l fIJiJi l>AA OJtrji ^^1 ^ ASiSUftLl jL tlPSMlj .iiUiJ jAwj |jasia 
j^^ JuV jisLlj jjjjLlj jjljdl ^liaJl lla jl«Jj-lj .Us?- jkdlj Ji*!l Jtf-ljAJ LiL« 
. jjSol iJi^jj^lj^LiJlj J!li-I jA JUjj ^bt-^ 4!lj tijsUw V SjJii ^i J!L>- 



dyjj^\j djJ^y\ u« J^l f kfc^ Vl 



ji^l iL^ iilic jjjjj>!li tjtJ?J-lj ijUiLil If^H j_4 jjj^SLiVl j-« j^^l jj-3jj>!l 'jj 

Ju iijIiLl^ 7t«^j^Vl (jlJ L«^ iiiU AJjlda bj;>-i_^j ctJjJ=»^Vl ibg" j^ Sj^ 1 8 3 6_) 
. ojjjjtJIj (ijjj^So^l uu <bLij (^1 kUiU* j~J Aji JjaJI jS^j tJJuJi V"j jLJVl 



jss-oliSjiil j$:ij^l 




O 



j^'i/l IJA Ci\^ jij -LfsflAJ «^ O^Ljw OIjJJI Mr py-Ai jl jl (^^SJJ lidj ti.?«-iJl ^-?->S.I 
Lg^ *4 OljJjl CJjilj ji fjy U OJi;»t-^ jl^ liU V jjSjl jSw «^ liU M^b- 

olsSol IJ^ kiL.j: 1^1 LJuI JjijA ^^iS^Ul Lfs<a*j «^ OljJJl jiLy iJaJ- La?sj ji-«j Jjli 
jj-*!lj ^^1^1 J jli-iJij p Ji-lj , jivl J^ JaiJ (^J^''^I c — Jj tLjJ LjJ LJl^ 1^^ 

j^ ^ jt 5jLt 4jL^I J jjSol 2;:^_j tSij^il uwOU -ijjj jS^ (_^iU j,-^ (_^i jjSo jl 

jjSjl " Ajb^ J jjLiujS" r-JJ^ JJ~»!!JjJ>!l ^jhj V 1 Jj 1 ^ i«j*>Ul i~«jl al V 

■.iX^WJjt, J" Ji]^\ 



C^li jl jj^l jy- ^ Jj*ifl iJliJi ^LgiJl Ji U aj^dil J OJu>- Jij .iL-JsUwj^^l 







. jj^l JljiJtP i3ljjL~w UgJl J_^l jS^ (^1 3 7 ojS 1 ijp aj-.^ 1 i-J 



o 



Uj&lij)^l JU0-VI 



^^ldl jj-l U?t;c (^Jjlj ^LiJl jjSol lift l4jj;»tj jJl ijUj^flJl cujIjiJl JS" J U^ jJ 
^ Lft ViJiUfliU jjSJl lift 1^ ej-iJ OVU:;?-l ^^U : JiVl JjLJl LsUl jj^J ii ji-«i! 
V J^iSy kiiJi ^jK^\ j«ij jl jj-ljjyl jjjJjJ^' J^-' ?' 0>M' J''-' ^jl-** 
prof.Roger jj>y j;rjj ^Ji^^^ jj^y^^ Li j^ Lf»l~>«^ /s* <ii CJ^LiX^^\ aift 'jj 
OLL^ CcJfij - girsTjA j4^ ^I^U ^\ J<^ji\j - <^^kji\ J jUa^ VI Pen rose 
jUJJ^ifl Ji* J,.fl?u li il.«:;silj SiJjd.1 gSbJl j-wJ j^ LgJjJtf- jS^I j^ ^1 OVUi;-'i)l 

.^1 

.uUijI iJwOlj^jyo 123 ojSIO ^lj^lj>j«s!li tUkw -i_yl lift oU-s-^l lJtfr^-«-a!l j^j 
1 J^J^I(j^l jj^l J*^lj'^''*'^p>*^ j^-^'(»^-^' lift'jlcl>i*i? jjj-i*j4jMjjfiU 
.tiMj 1_J (^jL~« jj>y j^jj 'Ul Jr^jJ (^iil (»i_>3l jV JL?- (»i_yl lift jlS 2^L)j 7 8 5jl 
SjSI ji :Lgi« oJuJttilbi J*)!?- j^*i_)!l liftjT^^^Jw o '*«=-*' 'Lu5^ J .l>iM?1 2 3 5jS1 
jLL^iiuJ4^Ui ^JS\ Jj\j t>s<9lOOO -uUljl j^ 3 ajSIO ojSIO Ui 1 ^_ 3 
djsUij 1 jtij LwUi j-SLij jj-J-jjJ (^jl— ^ 1 2 jLL^sVl iJLf- jL^jJj j>J-< t^jl— J 
. j^ ^kj ^.j^ ^ "^Ji "^ (►^^l '"J^J ly^ 1 2 3 5jS 1 

bi tly^ ajUtf-l jS^ 5 iji ^o Js- ^j,.Ju> 1 jfijkS\ JUi?-l ^1 jls oL^U^I jj 

jjjjjj jjJjjJ (_^jL«j jl Jic 5 5jS 1 0|^ ^j-»44 1 jA jkJ\ JL:;?-I ^ ifljUJi i>t-xJl 
jj>yjj~«Jj^l (jWj tUia^ U?ti»«« 4JiUa.4 OjSjI ej-ij JU^^^-I jlj jbuUj .IjA ojJjJi 

i^tlijM-lj^i^llJAj* 

j^Jw U! o-iCw (1 23 5jS 10 5jS 1 1^ aj-^ Ji^lj iJwOl ) ^\ JUi?-Vl lift jJ 
V *>li tj^^j jLftJw <Ul J^p\ f ^^j^\ ^J\i tyiVl lift Ji^JVl SiljVl jLj -j^j 
5jS 1 «^ jiiJii-laift J<uU<liVj>Sjl ligj j,ij A«L^Uj Uljtj 4i^-:;So ji^Jai-j 
5ij;>-jS.I OUj_^j~Jlj OUjjjj>Jl ^^o^r tj^ j''^ ^3^3 ■ "^ ^■^'^ f>bl l^^i^l 2 3 



■ '^'*'lj:i^a'ljj (^(kj'^'^' j^iJwOl lift Jj J_^jJl jcli jjSJl J 
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«bl ^Ul 










iL*?LA!l OlPj*iil aJA jj»-^ j^ j^sxj V^iw.tJl bPj^j .aJt*!l Jj Leu \j^ Ui lAiJtP 
uu iy-uk-iJi lif-y^ ^jj> jjS' ij«Ai U j^j .jjjiJ-l pjii uy ^y> J^ ^^j SjiUl 

Nature's4«Ja!lj>A«"'ijl^ J jjJiiJiS LiLj l-«jj-~~ijj>!l Jj-Lj iJu<a3l I Jl* Jj 

ij^U U "Destiny 
jv-j ^J^al^ (Ja-iiO (,jMo <oL jjSol j-c ^ <iUp «.^I J* ^iUc ^1 ^^y-'i)! ^iJ-l 




u *jp ^jji jj«. ^>i I jub cir^ij ctij\i-\ ^ 






5_,;>t»l!i)j^-iJ.I jljjJj|^(_As<aJ Js- ^ ji\ ojiUl aj;»tJl ^^Ji^j l^Jjg' j^ «^U j«.4JJl! 

(Galactic co-rotation radius). 

1^1 jS'L«'^lj^l jLul'J>«-il j-^kUil^j .iPj_-Jlj «i_^li-^U j_« Uij^tf J Jl;>-^ 



o 



yp jJlj 5>il jr^ Jj ^ji'"^! J i^i^l fj^^l l^>" »/!l irfiU-l jyti jt jj^ J^ Jl 

ji J-?«i-J.I j^ bis ^y^it^ "Super nova 4S%>Ail OlycuJ.1 "J «ij jJl OljbsAi'i;! 

i_jj«yj jj^l >Ja..t.iN.7,..j jl jLJ Vl ^Jp U-~J (^«JJl ^>^l l*!^ i.4)..«.i>.. t ll 4Pj^k;>t*Jjj«Ad.lj 
jLJVl 5L?- (jyU |».»-A4 jjSol jl Js- Uji *>lJi j>s(«j jjSOj ijljj«d!l (juljdJi OU-j 



o 



ill i(A>«J»faJ) ^^\ ^jljll 



J» <^\j^\ ,^»^_ j_^l!l J^UJlj .j^jVl k_^jr iU "il; jA 5L.JJ (^*>lo ^j ^j?- 
Lfi IjjJu u-S'lj^l -j^j IJt?" oj%^ oJt?" SjAf ^-S'lJSJl Ji-Jp Wi*!l IfJ^ ^^~«ji!li 

iJi^j l4USjI V-lJ J^ Lgi'>l»-I kUiJiTj L^^~«-iJl J*- lAJwy V-U j^ k_^ljSjl ^'>t?-l 

f"^ «^i .Jjr^l jjlj^l J^^_ J" i~*« jljj^ ^^"^ j! ^^- "r^J^ '^ '^^ ^-rr^' 

j$Lij ^>Vl v^IjSjI ij;rj 'ji Sjy-'*^! ^ij^^l J ^'i J^ ii^l Ob«jVl bi 
t-^jS" Jla.1 J-^ Jpj tlAjl^^lj LjjLj j IajIjio J jtfjVl iyr^ J lo^r l-»^ ^^^l* 
J j^jVl jjljJ iii^- U^ aij?-j J^:y^JJ ibSol iL»-lJ j^ j^'i'l jyyw ^-g'jSjl iJiji (^>uiJ.I 
Jaii j^jSu o~s! jjlj^l OIj^V (»^ k-^jSJl IJA ji iilJUJl OboVl CL^'ij t l^y- 



45JU1I 



»-l*»<ll, 


tM(gJUU.\t^ 


"5-jS^ tf'JlJ <J*J^' 


^1*1 


AJbfJj>0*. 


,i.^l*bs-j4> 


,V^llV-<ij*(»*^' 


^<^lli*Jj«ij 


^ji-tf. 


»*,/"j4>*)'^ 





. V~»-iJl Lutj^ ^-^IjT ^U Ujj 

•iUi LgJl ^ ji\ 4-»;>cJl 4P>»;>tj3 OjljsJl Mi- *J^\s^ J$Lij "iJ Lgji J Ubiu <^\j^\ 
IJia Jj .4-4j>tJl oIpj^I kiUj s-S'ljS' ^^lj 4>« IfilAs^ ^ jylj ^^li IfSj^ ^•>*' J* 
^_^ljS0l-Ji'"jl"jk;JiljiMl;>- j^ Dr.Peter D.Ward ij\j.i.JLijj::^Ji\i^jijiJj:ai\ 

. ' " * " ^Lsai! I ^Ml? j?o p li JJ V I ji j«.4-jj I Uii 

iiJsj v-S'jSol iJiA (^ijj Sjj^iiail aJtgJj l^j^\ jf^ 'Ujtil.l IajL-^ jp ^jf^ OUJdlj 
<^j^ iJlyl iiJsijJl aJA jf-j .iJ*>Up i^J*!^ ^iJJi* Jr**- i}i^ J*- o^j*>^ i^'i^' f> J^' 
>U j^L?" JIa« J^-S'lJSJl Jp Jj^Ua;i-Vl George Wetherill J^ r-JJ^ '^J^- (^-"-~^' 



o 



^iS~OJjl* 






^Ijik^l JU:;?-! ^r-^"^ "iJiA (_^JJl <UI^ J (_^j^-iJ.I s-^jS" J^ji i^j! 

^_^>uiJ.I v^jT j^_ ^jJj ...iiCLail OUU-I jUb-^jUJl JUw-Vl 
^i->vJl LJlS^l J jl^lijj-iJl j^ JurjJ L^U jU-l <OlSU J lij;r>« 

u-S'jSo iljl4!l ijiU-l o_yS) bj;!->« ^LiJl I ia jSo ^ijJi tV-ojiJi itj^iil 

•^"^l Jl (^^Ji s^jlisil IJusj tlJir oj5^ irji Jl Ug^ j^ uhS'j^l 

VIa« The Astronomical Journal Ulf- ojjfJJ.1 iiOiJl ii^\ O^-iJ Jilj 
I4JJ LUsjj 1^1 i--iLiVl oLLi^l 'jj " :iJl^l »jLaJI ^■^JJ ""^J V.*«-iJl 

(ij'^J O^'^ J^^ (♦■^'^ "^ 4....tt..tjl itj^l 4 JA eL jl J_^l jA?tUj 

(12/ j^tj I ) 4ti42«4 (»j^>i'iiii ktiji 



o 



'o^s^^jj^iy 







D 






^^>1 ^^UJl ^j> J*^l JiJUil ^^1 5jS Cjjh 

lj&^ Js. kalis' J lAjj^ Jj?" o^jSjI jljji Af.j^Js.j 

'li :4«1^ ^ li jit 0^1 oiA cJlr jlj 

.jfij^ V-LJ.1 (.*!15''^I Jjy'tJl jjaJij jj^ j^a! oji- 







:4^ ^ U 4^( Vj^l ^^1^' ^'S'jJ 

" co^j'-^l ^r^jT JS- »V1 ^J*^ J^l^J cl^>l ^^\ 

JbJU J .lil ^>* jjiSOi ^>1 ^"A*!! jlJiJ J^i vr~^ 




^ 



ijlil Ojjjal C~~s<sV J Sij^l oJUjui j^jVl CUJtwsV 

J^lil Sjji oUsV J tiU'LaJl 5jl>L. (_ySjVl ci>;?-'i; 



:4jlp ^ If IS^j^f Vj^' S^' ^'S'jJ 

^J*;i JUL J jlSlc jr JiJlr^l (^1 0^;>LiiV 






■-r« 4^ijj!^i(j^ijjjo^iJwrf(^b*ji^W' 



tSjJ^ S^Lfj c^>l LS'^W' »"j'j^ Oibj-i? 
.1^ 




P)l 






I :4«lp^l;ISC«^Jtr(iU^loJUbcJlrjt 




1^ 1^1 ij-u»-iJl _ [iji\ ^Ui o^jVl iajlA* CUftiUA! 





(^>..<^l j^ l4Jj j^l^l ^UJJl jj j^'j^l j/i ^>-SUj.I ^g-,^! ^UJ,y\l^jAj) :jj^\jy3 



c5j%^ ip^ ^jVl .b-ji ^^jJi-l^^l (^ 



:4^^ltj|fcJ(S'j5j 




o^p\L^j^i^ij>r_^\dj\yii\ 



j^ /. 8 i-J J^^ (^' ijUaP ill;;^' djli jJj LlAijrj o^J^All 0-*=*'^' ^a^lj ,>* l^l^ ^llai« 

j^Lta jU«j UbljjJj .JaS SSiUas Ot ii«-d!l sJA jlj l»t.'%ji^^\^ J^*^' (^ *vw 
j^jVl j~-ilA« i«t*>l« ^^Ji« jP itt~i OLaj_L«_aSieverji«.^j Press ^^^ La jL^j-al 

Ijjj US'lAiUjIj 

c^liJ^i ioJ li jlTjij tLgJ ■Ssaiil (^>l Ls'^^' ^^J~^ t^' c^lku-l lij LgijiLr 
.'^ ^ * l^^tk-. Jp SLJ-I ^Ji*j jLJUj (_^>L| Lgi'At (..wJj Usjj ioUJl oljUUl iiL»c 
^Ul J^lP jAj i<u*>Ul J^I>»Ol iU?- j^ UjlSLjI J^Lt Jl ^Uaj^T J^Lt iibjsj 
L-^j Ijji k_^. W?Liw VU 4.^- j^jVl u^jSJ 43jSO.I OliJaJli tj^jSu ^l^^l 



js> ^ Sijrjil 4aal <Sii«i.l ^j5 ol 
js*! i<35*AUr i«>»j I«-Jj tyt)Vl 

gjor Jl^l lift j¥»ej j^>*,St ^Ijil 

JVJ.1 Ol*UJl>l j^ ^yijSU jlj 





^ijl^^ll 



J^ji^j O^.y. jWj .bV J^ -Ssl^s^ 
|jJj_«^rj.s-«-3 j^jVl 5lj_! 'jj 

0^lj=vil^ 4-U-jA U^l iPj~~( Unj JJ>I lla 



iJiAj .j-iJi ol-^tJJ v«iJU Ijtfr *^ jliUJi jIJA 4;* OJu>«i( (^Jjl ,^g-J?bdl Jliilj 
oLis-9 Ob j^Ut Jp j_^js?tj j^jVl js-j^ .U ^i US' o^jVl oUjSO. j^ j^U Jl^l 
^tU :^^_^ ^^y- -.j^yT JA cJaJb 4jU o^jVl jTy >»:yj tJ^Lilj aja;}-!^ ir-JsL;** 
l^ljjaJl IJA J^ ^^J cy**^' l-*^-^ 'Jj^ jljj"^ jlj^l jlJAj tLU? Cj>iJ (.5^''*-'^ J 



o 



jlk?-Vl aia ji'-ifl t>S)lj ifJ'\ uu IJtfr SJuJuiJi iJjSJl ijjh\ UjI j^jVI jjJi^i-jj 
p_ J-iMiJl ^>l IJAj .Jaii caJVU Ji^lj jIjloc % japi ^j-Jsl^l Jl^l Jlj=^l ^^Ik-j "i? 
ijlj_^ 4Jli? iiMfu-l^^!* j,;y ,^j-J?LaU.I J14I IJA JlJjj'jI -t^Jii-l Jj^Uil ji j^ -wUflial 

iJjSol Olf.UJi>l! i^_/. j^jS)l cJlSj \iyrji> JljJl ^j-Jsbdl ^l>l lia jS^_ ^jJj 
jliWl J^_ US' jSOj lM^I ^-^jSjI I ia Jp SLJ-I LLy ^ iJ lSl«j iiUa j^" ^Lcjj ii-J.1 

.l^JUsj 



jJMslj.oaiUi].! uyl» Ou 





y< 




^^\ 


^ 






? 





o 



LJ^\ ojl> ajasdl a%^\Jii\ 

'Ja^l |>« /■ 1 J ojj-Atf ijjJ-l aJiAj 5jlj;>J3 Ijwr ^-^j iyw ijJi;^ J iiwJ 5IJ-I 'jj " 

JU-I lAJwy ^ j^jVl ijrjJ "^l LgJ* iJiiUil J^ ^ 5jlj.?Jj ii_-sA!l ijjJ-l'jl 
Jjjj .^>..«-iJl Lg*^-^1 i!jl>l ASlkJl LiT ^ J-«^i*J ^JnTj c>~«-^l 4>^ l3J^> 
Jl ^ijj /. 10 i~^jij i~~«-^l^jl>*-l *9l^l «JJ> J j^ld;><Jl l£\'Ci^l^\ OLLJ-I 
iJiji t lijjl (^1 dJd^ lijbi Ljl:wi oJiPkiL-*i|^j j^jVl «ia-*i jja*; 4j Jd?" Oliis jjSo 

^^jS" J?-l^ jjlj^ J^ O^j'A! V-l^' »j'>*-' 0-^ ^jj' fi o' 1-^' (*^' j^'ol 
titfJi 27 J hrji23-) o^j"^ jj^ Je' ^ >ly- oJLt ^^ Uii_fi jjlj^Jl liaj ■o^j'ifl 

jlSjj_y?jVljjsi Ul lia A?-jj ijJj .IJjJJjU-LsjjI 5jI_^I i>-ji pliijl jjii!jLl-l j»:jj 

jp ^„j 4PL, 24 jr Lajy: Jj;^ Sj^Ij Sjji J^ j^jS)li •;^jl>l jjljsil J* S>i>l 
j^iilj j^l b;s Lo a^ Jl 1*^ cy'jSu t^jj^l lijljj^' oj^j oi^'j J=^' i^j'jj^' '"^ 

AAi^l aJA oU-S-jI J^J .^iJijlfJlj Li!l ifJ ^j\J-\ Ojl&Jl jjSo IJJ tlj>sfl4 jjSo 
»J^j jl (^1 '*;ii~>i J^ Jjisl ''^Ji 'jlj>»^ ^-S'J^I \^ ijUiP ^-^jS" A« AJjlAa tIjSrL ijJjOl 
iJia j^ 2~^J to~*^' "^J^ 4jl^ J 5 J;>-lj ojjJJ 4JU,S'j o>iS j^ Jjkl Ojj^ dy <U Ijji 



O 




%,«ai *> 51^1 »>t*l VI" l)lj»- li <T<^I !•*» J^ ^k*»- kl>'J *^l----^ 



kil! JS" .lijifi A^rji (.Ail Jj Uaj jlfJlj Ulil u« ojl>H J lj^^ ^Jui Ojlij JuJuiJi ^JaJl 
Ou ij\j^\ji3J i^M ^If^ J* 5ij5r>l cH.j'-^' J* o^j"^ t^j'^*"' iJj'j^' ^J^- 

Jl^ U^ij t^jl>J-l i3>!l IJA jlS iJaiJij ijlji^'i)! jisLdI u« OU-Ujjl ji oULiJxJl 
J O J^_ ^JS\ j^j .ipLJl J (.r cJaJl Jl 1^^ J^" ibLa ^^Ijj o^ Jl L^ ^i}^ 

Ljjjijjj ijlji^Vl iflJadl J SjijI^I 5jI>H o^Uawl J Lwb- Ijji k_-«Jj I^jIs oUa^l bl 







aJAj ti_.^tiJl jjS^ Jl^ljj y*~!l y.** •sl.sjJ U i^ki4 J 5jl>H Oilj lij Jlal U^ 
43y«^l aJLt Jj ijij^ j.»»-iJl jfi lti\ji\ lij\j^\ Afjh\ jA <.yr o~^ ?J^ k_,?«^l 

iUi~^ ojj^^pjj 1^ ly'j'^l r«^ t^l^Ai i$wJl idbi o~<jUflj ■sjrjj *~w *rjJj jj«il 
. jLJVl 5IJ- i»iHS.Ij 5jl^ iydl ^J-^I ^M' cs^J cy»j^U c^j'^' iJj'j^' J* 
iSJu Jfikiij jt-tt-A* ^^~4-iJl jP c>^j*^l ""^ jl ^)d?v ^Ij\pVI Ju^ V j^ jOfj i3U» 

jf- j^jVl 4SL^ ^>«^l 4SL~c ( Lg-..»Ji jp (_^i )j,j»cJl kiiJi jp jjui ji ^^?o 5I-?J! j,j">O.I 
IJA j;>- jlSj^^T jMkP *si Jj?- jjJu jJjL »;>o«j s-S'jS' i^lA jl^ jj ^liai .j,.^«-iJl 
"ULc LTjS- Jjw SL>JJ Ui^lij Lib jjSCi c-^jSol 
^,^Li!l oL^ ^,— >^ V LfSM i^^j i»4^ ij>-U j^ l»i^<.^ jr^s- idjLJl^^l ifrj'jl 
ajji ^-(^b l~^jj l^>« ^UU- iiUa jV .'U« SjiUaJl t UJVl 4-PjJ (juj j»^ ilsS" ui< ^j^jil 
ojlj?- 4?-ji Jl AJUsI x-iJ.1 j»^l ili^jA UUJi IJAj *4 (^i 4>4 ojiUfliI p U-ii>;l 4?->« J 
Ljj^ Uj^j AiJ> t ..^-Jl (3jS oIpUJjVI x-ijL«u»-ii crabs' ^ L^^ig ^..jL u- J ,^1 4jt-k-^ 
ibs" cJl^^ L_^ 4jji4 4?-ji 6000 l4?tla-j ojlj^ irj^S liJjS' 4?t-s3 tlj^l c^ iuilj 
.JsS LptJa-j ojlj?- 4?-ji cJISj 4ip ^ LJ j^S"! o~4-iJl 

'jb-^b^l jlUiyjj>«iJl IJAj .c~^l4jybj-*:j (^Jj|ji^^^-«iiJl JjJfj^pU-iVl 
51J-I sLJj .L-u>J! ^bSj i;jlA» its' a, jjS^„ ji jijy l^j-wtf J 5IJ-I Sbj j.i'Al.l j^?ti!l 
jP o^jVl Jijy jJiflJ i-»w jP Jaj li jjSo i^i ,yuj j>;»«Jl iJtf! 4«jb!l ^^IjSol J^l J 

j_^Jl!I Jl?-_^I (^?cJli lSL^J! LJ9>» i:^, ji ^ j^ V ib^l e-!?- j^ U-uJi jP ly>li? li^t?-! 
2^13 v-^jT (^i ^ »y-l »L^ Jbll "i^lj tU-ui-ij 4~iJl jA SLJ-I <j-iJ Lisj^ ajLpI jSCc 

o 



3j^l LiAj 1^ i^JVl 4jU*!Ij J^U4j jLcj ,^^^ jS'j tj^lj jiUaJl p UJiVlj U^Lsj 
J t5>^' J*«^Ij5J ^I^J ■^i?'** L^gij 4lLs<9Li!l AJLdl jUtl jS^j t jLJVl 5lJ- ~Ui%.\ 
ioj'AJlj 4I?_^«aS.I u^.liS.1 J* (^jaij 5ij?->« l^j o-»-^'j O^j'"^' u« ^^Ul! ^VVL) 

^_~iJl ^ ASiUal,! ji ojiU J_^l j^ ">\j t4JiLs<4« Liij jl ^ jS^ V L-i!l lia j^ ^.^^j 
jjSJl J i-^Ldl Lfnilj^ Jt?-b3j ijU-Jl *l>r'^l jSLiJ iliLnJl jjP oljJiJl ^o-j^jJ ^ 
2^li J«!i Vj c J iJjSol JjIaJ-I aJAj .5IJ-I sLiJ i-oLdl JjjjlaJl J^l J* iSJ"^} 

: JUj Jli. jt*Jl aJiA jj* i^^Juii aJLa^ 

'jiJbl ^ ji>ll t> 45>aI f5 ^ijt su ^ o^j&l j pi jUiJi 'jb- (£J&\ ^\ -^j ol)> 
Vj «lil 'ajli^Dl j yUJI iu IjT oyLpI jitlA |yi!«silj jiall j ^>a^l j l^ «llaejl^l 

(34-33/^1^1) 4j^}j^'d^^\di^j^ia>^^^\'^\ji^ 



® 



4^>l<J^^^^t^--*^t 



jA jj^_ JaJi-l iJtji .SL^JJ \m%> Ulio UaJ?" ^jSlj cAm» j^jSu (_^>I ^^UJI jj 
Cy_J^\ J^fj\ J\3 J^ LJl-r!l OljLAJl >« /■ 1 J u«?«— ^ji /■ 2 1 J UH!-J>^ /• 7 7 

j^ j.*i«w ^-^ i^JJl uy^-.S'j'^l V-j J oj\j!> iyrjj^^ jiAJilj .j«iiJl jj^ jp 
Michael Denton: jjiji jSoU J_^ iJisflil IJA Jj tljwr *~>it~>^ o~^' 
USM« J^_ jij ui?«~^j''^l j^ JpI i-J J* j_^j;i-l U^^P j_^j»o ji jS^I j^ Ja 

aJA Cii\jjii tlAjjL^ jS^ V j_^lj jLJVl 5L1- iJla.1 i--^! ^^^a /.2^-i\ ^\ ^jir\ 
.'^'*' /.7 v~y t^lj-^lj ^L.l*!l Ji*i«il Jl*^! ^Ij! ^is-Ij I-^Ij v^I 

jl«i4jjJ-UL»X!l J^Ua;^Vlj,_^lJaj^ James Lovelock ajJi^i/ ,_>w«_^ Lai 

: *>tli ^^LJ-I i^jljsil iJia jffj,^^ 
45lji-.*i!lOljUJliiLS' JJj|>lcJjc;Ji'i) /.2 5 jJ.u«?«— ^Tj^'illi^ OiljjJ 

AS0^-.>JOUljJ-li titJaJl J 4jjji ^k-jljj Jd?t;u u«?«~»S'j'A! jJjJl jjljxJl IJa'jI 
LgJ V L^Lw 1^/^ kiilLJ OliUl ul jjjjjl sLjI ojjjSjI Ju-^jl ^C jUaij i<uli 5j>aj 

• 'ij^' Jl i^ji u«?«--rj''^i 4>« i:j|^''^i ^IjM^ jHi^k ^ij'MI 

li (^ji-l (j">U!l wiV uy^-^j"^! 2^M-I OljjIiOl aJA cJl^j3>J-I ,^jywj cSLH 
jJ Ls'jS' Jj?«^ *dlfJl Jj lSjj^ J>^y^ JUc-iV Sjl^J! ^yj^j JUsJiVl ^ i&li i«^L?- 







»hK 




% 



Lgi-ijU: j^ jti-^L) *L?-*A! liJU- oj>fll «^ Jt«v (_^jsH jj*>UJl jH-***^ JXj-S^I J-fl— ^ji 
oV OJu>u "if dlii jr oi % -^^'i^ ^LJt-l ^>l ^-^^^ *4LfJl Jj 4jjJ-I ,_>«A;s3l «Jjj! 

jL-JVLjUftJlj jjj_^l Jtj-.S'jl ^lj i-J ^ t(LNi»j">\il i--Jlj i,*SJL) Jtfrjj jl^ J$>5 
Tfcb-j j^ 4-«SUdl 4...>tt..t3l oIpUJjVI tj^j ^ J Ijj-S' IjjiS ^-«L jl*!l iJiji ^^^ i*^ 
ijlj ^" ^>1 ^^UJl oUjS^^'o! -o^jSu (^jl>l jjljsJl Uitf ^_^jli-l .UiJi j! o^jVl 
^B-kT J 4-mSjVI OliJaJlj ^^jUflsil J £iU-l Oljydl AoJsj iijJ-l OlisLiJl i^J 

^j>!l^jjjlj^u-.'ifl IJAj u;juJl ^"itli;-. Ij^u-o JljU jjljdl liab! -o^j'"^! ^1^1 
<Ubv-j <d!l jJ j^ OJtrj LfSi ^^ ^W^ jyyw VVjJail ysljkil aia jjj t^.Ls-Su iw'AS.I 

J i-oUl l^\y ifrji J^«W t^JJljA t^j^l 3^U!l J OjJj^l i--^ji ^_5ilJ iyrj 'jj 
Ja*4 Jv Jl tji}ijir\ JjUil IJA V-i o^''^^' t^' cr** '"^J '^-^ ^^J'* ^^ ■*J"'^ 
Olkojil ji (^1 .hji^ i?-ji(2 1 _ ) Jj4jji« 4?-j.5( 1 4) j^ j^jVl ^^ »j'^' ^^J'* 



. jLlI J. iUJi Jl LSjT Jji \.i>r i.A-^ Jiljj. Jl*Ji>( ^- 



o 



.ij_^iaLJs- 



^1 iJI^U ^^UJl IJA jjT J>^ (^>l Ls*>\*'l J ^J^P ojlj^ (^>' 'V ^1^ 
iSlig'j l^^l 7Ja-*ij^ ji-*c I J^j |tjU76 JiUj (^jsH Ja*^l jl ^jytlli .j-jidJi»j'AS.I 

.'^®*«J| ...(^ji-lis*^ljijL-JVlj4JliSjljlaA« J^ 

jl jb^l 2«kuJk_--Jl I J^Jj t(^>l ^^Ub 5>Ulj j^>Vl j^U^I i^ 4iUl! 5jyw? 
Up ij^^«w? OibjV ^yi 44jliS.I aJA Oilj j!j tb-jL?- <uiiajj J>-IJJl Jj <^lj^l ^»?«-J 
iJj^.^ till ^,.?t-*l Lgsk-jljj «ski-J iJs ii^ i;cijJl Up Tt^Ji j^j cj*iis!l »Lyl ijvijJl 
Cii\ . <U) ijL-J 1 Jlij tlil j^ isles' J^S'i J-^li tl^b Jl J,-«*Jl i_,?««o ^-^u<a!l j^ j^j 
j.>idiy.«P- J^^-(UflJ4JL-JVlJiaA^lJ4jliSJl^ 3*>U!l j^Ua?- Jjyw ^^1 lijlS 

«~ojJ jl ^ki-J JA :JLj J?Li Vjj -AffisiiA?- J>-b J,-^l k--?s-*i JiiU'lJ-l ij_^(Uia!l^ 
jjp JjLuJi I JA 'jl V (jcjjl! if-jkJl Ol^l x-ojsj jl (jj:>-\ 5jL»yj iJaJl iiJ-l_^ j^ 
J »J^^ 4?-L.^ U-ij ^^Ij 4jy<-iJl 4...>a.-.-Jl ol^l Up it^d ^jxJl I JA 1> jV j^jflkw 
ji (^i tJu«?J3 (ji;?«-«s'j'ill j^ i«j*>Ul 4-4^1 j^jLp Jj_«flJ-l J jLLj_pl Jp-J^j cuvsjjJl 
jlj c iLjM ijJtf- JLJ J*^ ji ^-?o isjuAilj ijL~J Vlj iJliSJl^ tijfl! Sj-*d.l j^Ufl^l 
. iiJ^\j iydl j»-d!l Oli j^Uai-l aJta 1^ ci-fiii -u-id ^^Jjl ..Ij^il 
: iX^\ lift J jjiyi J$^Ujj~«Jjj>!l <J_>^j 
j-jkJl ijyws Lfw Oiljj <.lj^l iajlla Oil^ aJp i^ LJ j^ri '^Ij^l ^SliS" cJl^jJ 
J Ul?" (jui^^l (jv;i_^l ik-jljj 5L?Jj (ju>«-..S'Ml j^ 4jjjj«a!I i,*Sol ^^ Jj^is^lj 
OVU:;?-Vl(ju4Jjli^Lj;rlj!5---o~^j^^(«'i!*-^ OLjISjI aL«;rl 





1 


^^HH 


gp 




ai-lj. J^l ^ W W.*- %<Ma J5A* i«^- 





i«J jp oii?-lj aJ u«?«-«s'j'^I s J ^aIU^I O'ifUsp-'iJlj (^jsH (j">U!l ia*-A! ifll;^! 

LJI^ L^j^^ Jj iaii ^L?-S;l j^iiJ 4^*>U c:~~J (^>l ^^U) i-LJ-l jy_bdl a JA jj 
^>.^ ^>l is^-Ail o^ii^ Ijij '(-11.1 ,>* 5J^^ V-! cs^ lijl^ (^1 > l^jjl l^jT L^ 



Q 



j^j*ifl jU- <cijji cJbr 4JJ| Ci"^ IjuI OJi "if 
ji,j«_! (t-j'AS.I is_-jjJl i-a-Atf 

^ V ^1 ^1 aia J* a^j 

:ju;Jli. 
'JS- jiill j ^,aual >ij js>ll J^ ^>i.l ^ 

(4_2/ap_^i)4't)ji2^^jaj 




/^jll ^yM l^ 



.ajJuA« j^ c:juJ.I sj^aLJ ^^jll JjJaJl J J^,<?bl-I ^'jU^Vl j_« ^U ^^U>Vl iJus 
4?-j^ Jjis Ctj (i>!li cUfij LJ \^ \k^j^\ caI^o ijj^l oU.UJi>U ijr>l JljkVlj 

(.Jaw OjT^ Lg^j-i iJ^ j^ j_^l Sj^fudlj cSyjLUjLUjLU jl 2 5 5j410_.jaAi 
^jS.1 Jjkl! ^--LiJl (i>!l IJ^ j-»-M9 IJur Jsli «jr J Ijj-atf ^^w«-iJl j^ 4i«uJ-l **-^Vl 
.j-^l ^jjH IJA j^wms JurjjjLJ^;! SU-itti'Al.l olpU-iVl jl <j^l jV t 25 5jSlo{ 
t4Al;;si:l vr^^l JljkS/l uu *|-iLiJl J_^l ^^jLtf-Vl uyy LaJL>i ^^lJJl 4_*_^l ikJ-Jlj 

2 55jS1 («i^lj '(/!■>« "Jj!* "Jjisl i>* » J^ 2 5 5jll jljlAcyw?! jjSo ^^j^ Jjisj-^li 
iJlA ^ V-S^ (ti^l l>AA i^Ls jt^ J^"^} ^l>i^ iJJj-**? *~~4^ ''^l^VJ l«J^lj (^jl-»!! 
i^X» ASyd OUjliS.1 jA«J sl>rl J«rd 10000000000000000000000000 J^uiJl 
jli.iujjUU 4 (^jL-j j^jVl_^ jU JjiJi jS^ Jla.1 U-o^ .iJuOl IJA iabwij JjA 
j»- J*3lUlJu_^j .iJlj 17 5jS10 ^jLj <ijl Jj^ ^_jiljal oL.*?<j JuJa.lj-»A!l iJiaU^i 
Ui j<9l>;il Jt j^jS)l j^ JutMS Jj-l* 1 ajJii lij U« (3_/c-j'if 2 5 aji 1 j,ij Jj p_^l 
jUiJi ^^ tibj' i>* **JJ 2 5SjS 1 btsiSj jJj clJsIjj jj^j b'^'J "^ •**'' J i;)jj-kS~~a 
4JL~c liJUJl Oj'^f '^^r-j'^ libj"^' aia j^ itj^l ala Jjis JuaV o^' lf.,fl<v Jji 
■'^^* o^j'*^' J^ "^-jj J^ c^-^' oj^' '-^^-^ cr^ J^ '•»^ ^"-^ 
^\ jA Ijtfr Jijkil Jajj-xJl lia j^ ^_gU itj^ j^Sul Jiil;^! i—r/l ^\^''^^ 
Ijl?" J-m9 JliaS Jj-A?tu j.»*-xJl j^ Ul 44ili!l OIpUJjVI jl Ua s-j>!Ij tibial iiiJuOl 
[^jlfi j^a^uj ^^».wJl j^ iailiJi OU-UJiVl jA 4jliL) uyv-^blj tiiJwOl (%-dJl aJia ja^ 
J ^_/l «j^l iaUi £*>\i Jl ol*-UJi>)l aia (.—iij tjj_^U 1,5 0_ 0,2 uy ^>l 
U Ipjj iJwOl Sj^iS" ^LJ*ifl aJA OJj Lcjj .ij»«-^l (JjS itUiVl j «l^l c;>i 4«J!Vl 
(^y-i SjLajj tiijj^l J IJtfr SjuJwOI i^r^l JljisVl j.»-<s li^ !>?- J^>-ij IfC'j^ j^j 



o 



lAUijji 1^1 2 5 5jS 1 0_!l jljjVl jwi oJi^lj 4Sjj jX^ J-..4-JJI j^ ^i\ii\ ej-Ail bis 
J^aJI jJ-l lift J.<w? Oj>Ai 4«Ji'^l oj^ k_,---i ol: 4~»A*i?l ilP J S^ljsHj 

j^jLj-d!l Jjbqj .^-S'J^I IJ^A Ji* «1~>«JL! i»J*All SJu?-^I 4*^'*^! LfijS' j^ *^U 
^•>UUlj iSLkJl " <ubr J iJUflJl iJus Ian Campbell J-oLf jLl! J^^\ 
j^ '^ hrji Jl IJl?" jiaJil j^ jj *>tli Energy and The Atmosphere "fjj-ir\ 
Ijtfr (3~Ma!l (Jl^l J-ttws ijjJu^i iiyrj^ ^^^.l^^S\ l^jLi_y ^1 4««iMl jjSo jl l^Juoi 




la*J*5y-l,.35tr^ly»s^ 



L<^llJu.yU.iu3>ga)iiii 



s.jXai\ 3ljL9t:uoLt ajdj ^^ .|ju>Jl uuM« Jl:;.^ ^'^' J^' '''^-S-! ^l-jl-r^l f>>^J .4j..SL«II 

.ijU-Sol ijU*)! aia ^Ij^rV Uj*>U j..u>-xJ| j^ ailiJl sj^l jjS" 
obj;>- iyrjji^ Jj^^ *-r^j^\ ^ffLa* «lj*r! »>--« oUL_Jl k-— io (^JtJl ^^^Ij 
"i) Jeijjji^\ jSOj.tj^l aL^ a-jL^ LgJjSy (JuAu Obji-I aJAj LaU^i?- J jJjj jiSO I 
UjjJu ,_>.uk-iJlj Jjkil iydl iL>-_^l Jljk'ifl Cj\i ijj^l Ax-iVl JU*uol ^^j-- 2»^ai-J 

George jjL-ioj^ _jjj>- j^J^'^l (.j^^-l-S-il ip-*^.j M^-^ IjJ* lj-«i JS*J j^j-ail 
: ■%\i " JilSuJl j^Sol-'^bS- J^SjI \JA ^Greenstein 

iJiA JjiJj>- JPT^j L^^«.4-iJl ej«A! LijjjlSol ^^Uiai«l iJUjy Ijui ^j-aJI v~^jyl 
J l*is Juis jjf- ^_-jld I J^f• ujlilj ts~^Ldl jjJjL) ej^l IJlA jjSo jl i^Lu j^LawVI 
J* IjilS Oj^ t)! j^ri t)ji>'i!l :^*^l Jl^l ^jji y'^^ Ja-»-;Jj .UoaJI aJA J>?-J 

y^ J t^j^- 'tjr^' i^j 'i^l-^l j-« »"jj-«a!I c^L^V^I ii^" ^ ^^U.-Vl 

jjSo Lijjj^'j L^Jiy'^^ JLijVI 4k?ti: lgg_; "■'i jS>* ^^«.4-iJli i|^j.«a!l s-^j^Jl 
,_>..4-iJl jA ioiliJi ijj^l 4««JiVl Jl Ujiajjii <.Jj^\ ^--^jyl U**- cJju>- li iijii\ 

m 




V-l olal^l ^wrj .^^>a!l CrtTjal i^ Ayr\ ^ j/j l^iljjt a»-U I4I fjiUI ►! J*il ^ olJUll jyS 
^as^ -jlj (S^UjjP jt S^L. Sj^^ OUUI 4«^ ^j All ^IJUll J* ^ifcll Jj> 0*^ S"*" J* 'V^'i fi^J 

OIjUI j1"OIjLJIj ^>a!l ^--iTj^I U»a! ,^»ik-Jl 4^ljil 4j?«-~' JpiLi Jli Lcjj 
(^Jlj oLJl ji j,i9j=uij ji tyVl IJA JOJt?tj aj'AsJl j»^y iiLa'ji jl~JJ Jiiaw Uj 




jj^\ »><iil uf .cujSC j»«-4e 

^ 1 JiUi jUii-Vl gbs^ 
cUo 2 4 ^ Jll jUi^l Ol«>UHi 
»lj;rl^a»5 -i oCLJl j^( ol JJb 



j^ cj.^1 j^UfliolilttP'iljjj tlJt?-jj^l ^j-ai\ (JaJail j.<ws j^ Jadi «j^l i;jl_^l j^ 
j^ (JaJb ej^li tijUaJl j^(^js«J.I,_>.ji3 ^JkJ j^Ufl:wVl ijLp jiUJi;>-jJ cJl^i^j;;- 

.'"* 1 * 4,?.^-^ 5IJ-I <jj^^ \iyrjA ^_-?«0l ^3">til IJA jS^„ ^>!j tObj^jJ! 
j^ Uj ailiJl >.j^ ijrj!.l JljkVl 1^ i^r^^l JljlsVl aJAj .Jaii iijw i^rj^ Jljisl j.*^ 



® 





ri.^Hc 


^^^^^^ 


yUjby*'lj-iily^J>*i 


^^4^ 




.^bikJ^lo^Ltll C 


^" 








JM^ ^ L 


L^^\iU i^^.O^-i^ 




^i' 




n 


.^bSkJ>I^O->ULi^l j[ jl 


wu(i*j-iff jjij ottiji jsiu 


,>^^>»5Jl^ljiOf^«JUll 


1 ^HH 


H 


1 Ub jJk» ^ oloJiVl j« AJkP 






^^maJjI <j^ uyj uy^l ^J^^^I aL^cmJ vl 

aJi* j^ t-Aibj "^jil t^yiJl"-) ^Ju j-A-!l iiib- aljtJti^U <tyjj jS^I «.j^l 'jj 
J Lili jJj ■'^_^\ Jljls'ifl aJia J-WM9 2fi ^^-~»^l tJa-laJl j^ jj^T «j;rj liyw '^y> Jljlsl 

U'A?- ^ U jyb ola^J 2Ja;i-«j V uv^U-l ^ jj la?- IjujJ; jl Ij^r Li>»w9 bj jj3jd!l 

• iJ^I *^ jjJjiJi i?->« 
Ob>l jjSoj tiij^flAJl Ob>l ^ U-l U^UU V-L.V1 ^Ul i\jA 'ji ^>dl j^ J 
i^LJ-l Ij^U-Ij oL^^I aJAj t-UliuLoj dy.^ *djU-^l '^L^^l cibi j^ i>«fl*!l 
Jl>^l jp 4Ab: i!;»-j^ 'iJl>i >c oi J^ "^ l>.ya*i\ Ob>l aia J^ cAib" ^Ij <j^ 
jjj_^l jij o»LJ^ J.** (,-*-aJI 4db: ui*- JL?-jJ ji j^ "^ jl^.kj •(^^' '>^ Vr>l 
.IJjI 4^>I J^*- '>«aJl JJ;uJ ji I4! jS^ Vj Lg-jT Jp Sij;r>l 
J Jjjuij A-r^l Jl>Vl j^ iyw bjJ^ j-c ji ^^" ji uyOl 2sIai-J ^ JJ i?«~3j 

. L?-j JP <d3l SjJti; jJi-l iJSy 4j>Jj jS^ J) iSiUal.! iJSy ( 4J~»:J i*j*>l4 (ji^ ■*JTJJ 
Nature 4(tJa3lj>«a«" lobs' J UwflA"Jb c,j^_^l IJA jjiJiS jSoUjj~«Jjj>!l JjLsjj 
t^Jijil t^l ^j-^ijic ji «akuJ V iUj-^l Obji-I j^ AJj^l (I^jOI ji IJi^>« "Destiny 
J Jjiij IJji ^_^>l jjt ^y^\ jJ ji -if J^ i^j> ^>i ^U;i- LjJ ui*! IJ>^ J^ "^j 

iblA iJlis Ui Olf-UJjJ'Vj c~~J Ul^ 4*j!lj i~~Jl iuiVlj 4ii? t .>J. -J l ^3jj ioVl jj 
jA ,^-Jsbwj^l JJaJl jA JJ.\ ^jir\ ji ^Ji3 U 2-^-J--- I^Jw' J^ *^J '"^ 











j^ ^j;r 2 5 5 jS 1 j^ Iji^lj *j;r J$^" ji\ ^P Jl>Vl aJigjj «j^l iJia '^" ^ 
^„J ^c>^j''^l ^^J^ c^jl>l Jjl>il! ->l I JA ^.j Jj^l J Sij^rjll 4-?-jll Jl>^l 
k_^jy| i-Lt OU'UI '1^'*^ Uajj ^siS^_j iijJ-l l^'UUi <--^jyl SJl3*1.I ^I-?-H)1 JiV UjJ 



o 



(Sjr\ <j!^ ^^^1 l^\hi^\ lf^\i^\ 

lAjjbtj V li^ CJ\i.y:u j^jVl j! I^^j ._,?tj jJLJj j^jVl 4^j ^ 5LJ-I (t-tJj 

a JA cJlr I!. ijLiJl iiilij li (^>l 3^U!l j^. ^j!j c-^jl (^>l ^^Uil jaJ ol ^. 
«j!j^ Ukj 4l(ci iyw i-^U>t_( j_-4^_ (^jsH ^MjUIj .IJuI aJijLi Oli OLpLo-Ji;^;! 

OlpUJiVl jl ej-^ TtJjj^jl L?tw Up ^£jir\ ^*>UJl Lo-dJj -jj^Lj IjuI L^ «_«_~j 
■.Jj LS" jA^\ \JA jjswi jj-«Jjj>!l ^j^.j .liii^\ ijUfldil 

c^ j^ ij^l itUiVlj JJ.\ ^jM ^jir\ ^^UJl -Lw jA aU'A! ojilS.1 yiVlj 

.jjjjVlifli? J j^:<U0 
.tLJj ijl&JVl 4jilii!l ifisbJ- ^jy^ll IJtf; iU? oli jow i*^ t^^-l *1"J ilUAj 

IjJLm44 .rpW ^Ij clj^l Cui Jfi \ij^'^ ixJlVl i^.Jaii |^_^l s.y^\ jjjt ?W-«J tlili 




.dill SjUll okrjJi! juwe Vj *l5y- ^ iltelL »>^l J. UI 5 Jl^l Jrfrjll JI>Su ^U-Jli (y«i ^ji-l jjiWI jI 






® 



jijj >uLidl IJAj tU Jt^-jjIojIj^l^^jLiio oUa-^ljjl^l ^^4^ j jSo (jyw j^kP Jj .li-ii 

UA^\r i^>H Jj'iUJlj ^lili .OlJa^lj jbvJl jLk-i c^ irri!j«Jl 51-jxJJ L^^U Ua-uj 

Olij SjljUI ^j^tJl j^ ioiliJl iJj^l OlpUJiVl bi .iUJlj U i»jMl.l i*Ji% ^btwj 

.Jjli-I 2^_^1 IJA^^t jj^U iJl I4! jwwj Ms SL^JJ jUaJl jybJl 

:^_ US' OjJ-l lia J jbtPVl iiiJ- iUl 

iydl irr>l <Jl>Sl! lA?" «~mS ijJ^ j*MS Olf.UJi>i! ijlisj-i)! iiilAJU ^lilj ^^\ 

olpUJi>l! iiLtJl v^U- jlSO^ jjJOjI ^ji-1 ^'AiJlj ^lil 5>«'jls IdjU^i Ls'j 

y Vl jSJj .LjIaIj ijUnJl a JA jLku U^lj iSiUalb 5j-ll aia L-.s^'l Jil ^jii-l ^'>U3lj 
j_^>l ^^UJl Vj ^lll ^IJ cbliJj 4«^ <U^ ^ Js. jjSjl J ^^_^ 'J\ SjOl ^JP jA (»:;iil 

'l>rl J^ «^j^ JT Jj>!«5j flJaJJ (3jI^ (»**«^ ^l^ -1^ ki* ^k«— 5*i'lj Ojljsil J il^ 
OLJ>ll JiU- ^Ji^ .U Ik^j j^S^ jjljj JS" Jj ^_^ljji jjJli JT Jj M o^ i^"^' iJJ^' 
,_^'i;l 1^ ^^^ajlaJl Olj;>t(dl 4 JA ij;>-j 4ii;>«j ^^jJu jl jji ,ju^l j^ ^vS)l OU« Juo 
''^ tS*J ^'j^-H Lf»l*!~->'' (V'-*^.'^' J^ J^ "^ Ci\jfx*jij^ JjI^I aJA jlj .^--d^l 
. JU3 -Oil SjJi! p>fl^lj (.-L^l j! aijiJ lijUi- ">gi 
>d3l ojJii ijjj jP (t^r?^ ojLit jtJ»jLs<ajl j_gU- cJljU j*iUl ij;>-j jA jjsil 'jl iiiJ-lj 
^i!l;i- jL<.*A;>u jkj |^l4Sjli-l Olj;»tidl a JA jjs j,i-_pU i^jiJl Jpj aJuOl J^ jLi-l J* 
iCrJliUil .^*iljA Jb- u:J.I -ubS" j^^ J Jrjj*- 4JL!l jTi Jij -jiJ^I J*!l "tJLil jA lAJtfrj^j 



® 



'iy> Oil «il5- ^ j ^ la Vj^j ^oiJ» 5»^> I i^ jWlaJ iJ^ *l*Si^ lit OLIJ^I ji (»Jjt)> 

'didjf j {»<3j< ijjir j4 ill 'didjf Ji j^^ ji^ ^ bt lit jj las' I H jK^jl t^ ^-^- jij)> 

(5 /JP^I ) 



o 



it^l^t Jil ^1> iMjiJl ^jljil 

4jjJ-UL»-SjI Ji^Ua^-Vlprof.A.E.Needham alAJiJ ^^^UajjiJl jj-*jijj>Jl jg'i JiiJ 
j^ >UL)"The Uniqueness of Biological Materialsij-^l iljll Ji_^l iy,isl>">ljl:;S' J 

4jjJ-I OUUiJi j^k-^ ObjsLI 4g-^ ^"^l ia^ji\ Jj; Vj ^j^xii V i\^ j \j^ Lg^ 

^ J-^jJl J^ JliLl JjLJl jA .Ul^io^ij c^l jiliOl l^jLc ^1 SU-l^iko 4Slr 4-3 ^^J^ 
Jij .Layillia AJlSy oU-l jlyki^V LiAJ^ *srj-V i»j">l« ^i^ kiUic <UV t J?lj~Jl uH 

U^ jf?si-l ji LUTj t^-«-?«^ O'^^ ^j^y ^j^ jdi^^ Ujup ijlj^li tL§jjl_^ ^srjiS 
Uju* Jiji J?lj-Jl Oj5i^_»-Jl li^j tUjj Ji'l SijUl Jj?-''^! 2^" (^i *sli^l Oibjl 
Jylj-Jl j^ ajyiS" U;v cya^ '^^ to JiPliJi aJiA ^ iij >.lil jSOj IL^\ ^LJ-I jl J_po 

^lll Js. gAalyJaj Uajj u,>...Jl iJifJj t^lLl j^ Ujj Ji?-! ^^1 Oj^„ ^r-r-J* '-J^J '(»^l 
.sUj^l uy IjS J*- liLi JA-"^! Jl <*-<?>- ^ ^Jj 

Ja>M cJj^ts! tlil TtJi-i ^ 2^1 (JaJaj i j3 ^^1 ij-^li-l a JA Jwrjj ijJj lUILc- J iijprj^\ 
tSysUaJl aJA Utflii J IfjsJ Ujf-ij .I4J olJ-l 0_,.4i^l lij jJ?- Jj Olk^lj jbvJl 
ijjLai\ j jiU jl UbJi ojlj^l hrji Ifi jAif^ o^j'^^ 'r^jT J 1^1^ ^1^ i3' LSJj*'''^ 
hrji jAiiicj ijlil ObJa-J.1 aJigi tOlj>?«Jlj jb«Jl J^ Jp jl I4! Jj'i) OiSjJiJl aJAj 



® 



^jjl_^ hr^i ji\ ifkJl Lgijij ij>S-« i^ji3 l^jlj?- 4?-ji ^1 ilkJl ^_^^ <.\J>-J^\ 
hr^i jjSo jJlj 4s^ ji\ OliJaJl Ui .iaii ^jl^l rJi-Jl JL»;»tsj j_^Jjlj .(_^^l>Ma!l 
i!?-U j^ Jylj-Jl j^ ajyiS" Uil*- 1^/.- »lil kilLo^^ (^1 V^'ifl iJia OJu>u ij! liU 



nn^ 




(j» vjij Jil ^ glal ^^^>-T^^_j <f Ijjul Jp Sjl>l obrji 4,«i4Wl jl* ilijj kites' cjITjI ^t Jil>-Jl 

^ JUitdil X)l^ bj^ <-r^ •D'l ;>^ ^ SJU;>im Ia^ iyrj <JUIj. jA^Vl j* Olk^ljjlMJl OJLa^vtfl 4^ t>)l» 








OLjISjI 4i ji«Ai ji jS^ V iJiA J^ ilPj .plJjjVl iJigj^'ly VLflLJl 

Jl^l 2^S~J i Jlj^l I JA bl *!' JfiiiS-l -UflJ-Aj JU«_)j ijJ.S-« 4Jrj.S 4 ^s^ 

^^jj! jUjj .4jU oU-I SLLJ (»jMa j^p s-TjT Jl o^j"^! CJj?is! 4-1* 

ijlijLa iwL?- J 4jjJ-I tL»-Sol iL*il Lawrence Henderson jj-jjJjA 

i^tli 1^ U'bvi 4jI^J Jyy iijl>l ^m o^l> J* 

. o^jVl k_^jSj 4iaw9j (^jl>l jjlj^l Jai^ 'IS.1 ^>. : Jj'*::;! 
. iS^ 5jj^ j—^UiJ-l OlulSol jf—^ »j'>^ (♦Ji'^ f>j^ :iJli!l 

iU ill iJjiAo jS^ Vj ^bwJVl j^ irji J*L C^liJl oljybJl aia ^IS.1 ^^y,^ 



® 




»ai ij«^ t,--4 jr^i I Ji«j Ji^vi jl tf^i Uf 12^ ilijj i<;L oi>ai » ji»>irj . jjii ,^^Ji-j| jluI «^y- 



S-J*' J^ -'^' Lj^sJa-*! IJui i^Jh: >(JjSy till >4:yj .^^^Ji-Jl JuiJi ojS v-lj J^ j^"^' Jf- 
bi Jjjydii tOljUl J JjI^I aiajB-c j^j oJu Jtf- ij^ Jiilji L^ SjJ.1 aJiaj J;lj~Jl 
J ij^-jll till '^ ^kuJ Jl^ Oil tiUii 4jUi U jl 0*>Up ji OlA-A« kilLc "iJ oIjLJI 
Ol^ljOljUljjJi;»ti t,^g?«kiJl JLSjl4k«.ljj:jA o'j^' "i'^"^' jl a«>J«'* ljb«l AjjSJI 
aiac>§:ilLJs'j .^Ul ^^g?tk^l Ju^l j^ juauJ ^^ l^gj cLU- l-g-J a^j^^^l LLJxi\ 
Jl till ij*-^ 4-Ltj , JpVI Jl J/wLi ji till 2Ja;i-j jUUj La>4 JU? ^Vl j?tj ol^l 
tUb ^_j»tk-Jl J-xJl jlTjij c'L»l3 j'^a^\ Jutl! iJUJi SjJJl ^ L-oL-oi JUkJiAj ^^^ItVl 
4!l?ti^l 1^ IJAj ti^jUl 1^ oij?-^l OIjLJI Ji^ Jl;«ti^V Jylj-Jl i^U j^ ^%l^ 
.OULJl jA Jl?" Jfl-*i4 J jLJVl ij;>-j 
Jn^ jl ^eioi-J tills tjj^tJiiaJl jiJJjAj tUl! j^j»«k«Jl Juiil ijiij:f-]jy[i iJUa j 
j^ldjfcil Jitf-j .-Uoj^-SolaJia JiJJl SjS4?«_wJjj_?«_sfl!laJLa Joij^jll JjJ-.rJl JU-pI 
jl .jji>«-A!l JAi; Jl cJjJl jjjj: (^iSJdj U?t?- i\iji i-^ Atf-j till Ju;?«i( sj'j^l k^lsrj^ 
kiiJJS'j ijyl Jj jy«^l iJA J oij;r>!-l ^M«Vlj jiUll JIaJI J oJui« ijL*Jl aJiA 

.l$;u»r5iUjj4;>l!l^J*liJ-l 









r-^ 



^ 



lijU^UUj^ 




.\ 



aia 'jj •s-'^rr Sjj-a; ^ Lfulij j^ ^Iji-I Jiiui tkUiJj iLliil il^^l i<lil 
.^vp I^Jl&J I p_ ^IS.1 Ji^lJll jiULlj -^UVIi tSLJ-l ^\i^h^ 4-i?li-l 

OMf-LkJl *]aA« OjJt?- J ljt?- lJLf-L^*>l«l*-J^:yu 4jl till jP t^}y^} 
k}^^ JfljiJi Jl Af* ^ "^LJi ^>-Vl ijUiJi i^li-l bi .ijUJol 

L?-j3jj la^"- Lk^ Ijji t_,<dJ la^ LuM* "iJj-^ cJa-^v-i cLoJj (^jLu-iUl 

. Ail Ji;»- OUjLw Jj <(J*A?- j^ J<><9j^l (t^ "^-l^ ^i^~^ jr -"^ I^M'l 
ijrj!>Jl slijaiil its-j| prof. Harold Morowitz jJjjj^ JJjjLa jWj 

: '^li j,^! OJJ-I IJA Jp J^ iwl;!- J 
tUj 5Ju Jtfr ifs^l^ *J>w J Oilil Sjy^Ml Ol^^l J Oljjki cJji;^" 



4jjJ-I isUaJl JiJ JjVl uUj?-U j^ 



ll^ji 



ibjl iuJaJl jIj-jL 4Syw UiijI Ul^j .oLJ-I Uisi ii_yw 4-JLiJlj 



o 



'jSJj t U«j ji oL-j !.^ iyrj LJLaii Jj jiUj U JjlJ JiL^ U^_ jkJ UJut 
ijl!~ol J«-^lj ^Ms?-! i3U» *>li4i tijLi-JVl 4^ j^ Lfi-j UJ (Jijb^u lylj^l jl «4lj3l 

j^ 5^ 1 J jl^l j^ 5y OljLU 1 _( ijL»Jl j^^i ^lili 4?«^lj Jjljj O^^ »lil 
. dLyj^^l OA«b- j^ Sj^ 25j(:jji(j3lc:^j^;^«j^100j jjjj-J^I 

iaJ li ^LJ-I JyUJi lia c^ jij V UJ i-^U *LJJ iJUil ijL-JVl i-aAl U jSjj 

j\^''^\o\4- ULif. Jfii ijU-\ oLjISoI ^L^i OJuV JjLJl uirjjJi^Jl ijL«JljJA( 

. . . ^UJ- 1 l^L Ji^ iki Ui I jP U- 1 Ui- 1 

c>~4yj cLjJJjS-jJlil Jjw Ag-^^^^ll Oljj,fl«Jlj OLcjJ^lj OLw_Jj^l J^ i^>l 
jUUj UiJ! 4ijJ-l OlisLiJl 2^ uiip d^J^ L%>ci^ U^ I ^L~aJ I ^r^- J^l 
bi tJu-jplj 4S'>I jP ( ^Vl (»^j J^b ) ^jiJt-l jjkJl *L'i U^U-I j?«wj tSU-l J;ljii 
.'"^^'j^l jP UU j?«cS U\ji\ U-\ OliliOl iri 
*>yii ijL-J*i!l a Jm> CsflA^ I ^ tUj i.-«JU iJL?- i^l oli tUJj iJl*)! ijL-JVIi 



Q 




jjLtfjj (f?*^l 5jy<^ V" *^l^l^ iiUa J . jljjJJl jL§^ iS-f""^ ^ '^!j "^ ^''^^ t5J~^ 
b'il jljjaJj Ljs'y Ijl^ iilL: LjJlJ /^\ lift j^ (t^^l^J -"Wil 21J 4>* '^'^ l^-*^?*^ 



® 



. /. 9 5 v«^ slil j^ jjSoj (Uj^Ul ) 

si.?«-^l ji ^^j •^r'^'j ^'^^ j^ ^JiJl j;>uO jl^kiJl ijL~Jl jJiij tlil ijl^l C?«~,i9l 

Sj-iodl ^jyuiJl ijf-jVl Jj Jj^jJl J j^Uj ^IS jfiM.\ JjLJl iJi^ sJiJi «-^ jn **-^M 
.4-f-jVlaJLa U^biij-XJl hyi^ j» ^JUj jl jt—JH tbtjl jtisA« J 
Lw?«J iiyuiJi A-PjVl ajtfj .u^lg" j-f'ijjjt-^l Lj^jVl r,j^yi ^^a^xjuij Uj^i j 

t4jb«ji 481^ J (t-i-l u«>\;;. j^ U?" JT Jl iilJ^yl iljl.lj isUaJlj j>«^lj uy^-^j"^! 
J.iiK--4SLJ.Ii5JA j^JwyiitiljJlU^l^ljl^U-U 1/100 = jj^„lllKjj^> 5 jS. 

jA j^ Li-S^ jLJVl 1^ ^ olJau ^~^l IJi^j tU:;?- oyj JJajI Jjt Jj^l j 
tlpj jLU i-u^ oL-J>'l (t-^ J J^jij tJ^~^l ^l^i ^1^ Jr«-ij *^v-is- iiyuiJi i^jVl 
j=u-suJl J (_^j«Ji ^iPj jj*i!T 4i*>\; j^rji jiLUl j^ jj tjJr 9 5 o l^l>i p_^ (_^yJi 

If-Mj ^\pr Jl 0LJ>;I (.--;*- j_^yui .IPj ^Vl 5^ Lywij j!j c4U*!l ^ J^\^\ ^J.1 

-(.jy j_^Jj| JJUJI UL-Jl cJir lij Sfj 4»l4« jl41 2«la;i-^„ ^1 t^ytsJl (_^^JJ| jl^Tj!" 
slPjJl J;^b J?LJl ^s'^'j'^ li^tfr ia^ iJUJi ijL~J Ml al^i ti-JLt L^li 43t_,^ 



Q 



(_^y«Ji ^l^j jx^l Jai jjS^„ ol (^jj^l j^ Olio .dp ^ Up ^gi Jli ^lil ijL^ I 
iJU-l aJA j^ ?t«sljj t (JUjjj-aJI jjS'^^lj u«N!->«S"^lj a«*JJ ^ 4jUlSy ^^U<a*!l 



® 



U?tj (^JJl jA Jaii till jl (^^ ijLj-J*>U idl^^l |»-flJl j^ oljUil aJiA ^ j^j c^U-^"^! 







ift^il^jJ^l ^lj:>Jl d/^ ^j!All %jl>t ijJiJ-l 
j^jVl c^jSi 4ijl>l ^jjJ-l IfMiJ ^ 51^ 

iLJLi ilSwwo LfMSA-j i!~«'^l j^U?-Vl Jajj jp 4Jjj-J.I j^\i'^\ ^ liLJuai\ j^ljVl 
jkjb h^j Jj LiJl^il iJUiJi olij iUjVl ij*>li!l oLjjj^jI CJiijjpr <^j^ lij Lg~J UJ 

1^ 44«-a!Ij ij4ALjl j-^IjVI USCjd i»j"A!l iijlj:!-! ijjJ-\'Ci\ y>'^\ J ^-J>!lj 
jf- U?lj;i-j ^iSLi (_4ib>u ij»AL^I Sj^Sflbl L<Jp cj^j'ill s-Tj^ ^djlj*'-! ijjJ-l lf->^ 
Jj jl^b^_ UgJr J,«?^ ^ .^^ jl JolP ^1 J^ji -^j .yr li^l:^! i!-«-A!l ^IjVl 
i(jl>l ijjJ-l J Vj j^lSLiil V uyj-9'^l ^'d^ dii jA ^Jkj .Lf-fli jdj^l 5jl^ 
(_Ab>uiijl^ijJi^ Jyjjj J$Li^4-»AL«s!lj-^ljS;lcJlS'j!j .j^jVl k_^jSj 4Sj_ydl 

ibwVl Jl^\J ^iSLi Jtfi-L" ji jji i^Vl j^L^Vl j^ 4tt^»o iLJL- cJjJoJ U--*-^! 



A'-' 



»J:i^ *d>«af- OL^j^ ^Jlal ctlil ^Ju JjLi Jj*ill titt^ iJL?- J;«ly- S'Aj Li! _^jj 

/^ ^ * L!l^ Ajjlyi-I Ob il*Vl y^liJl I^JlSLii J/c^j 

J Vj^jsj V iifMaJl kj\j^\ iSjjJ-l aJAj tii-rfjj ii-<w AjjIj^ ijJi;^ J Vj I^L«i J^jl 
.1^ Jj^l (>l^i uy ^ o^j^\ ^}'S 





ir ' J^h^^m 


^^^H 


ser- 






# 



dl^iUj!AJlj Jail 

^JJI J j^L?" uyj^ ^jijj c^JJl J IjjS S^J JJJ Ui=5_^l Jj u«?v-^'ifl J;i-Jj ,_>.ji;:j UAy«i 
U^U-I ^jijj tU^U-1 Jj l4Uj>uj 4^lJa.l u!r>«~-r''^l '^l^^jr -i'lisJU "uH>rj^l"^J4i 

^ (Jjjsj Lfw_^ ijUnJl jSJj 4L-(j3l aJ^ isUail J* Jj^aJ-L ajii islf ^L?-Vl jj 
^jjl J .^-J cJISj iiliJl i?-jjJU ojJu u«?v!-^^l j^. jijJii cuy^B-Tj'*^! jljji iJ^li 

•" ^•i^fj'^^ (f*--^! "h ^^' Sybils Jl 4ii>« ^JJl J ^J 
liilijJilL^iJ^l^cjJ-^ij'rj j j^ LJj»i\ !iiJ^\ iJA jiLi^ hi'"^] ij\y>i\ 

jUji Jw-^ jij-iP ^ j^i .U.1 J jjj^Ol J--^i j_^U' oji, JliLl J-^ J^ .4il;;s!:l 
2j^\ oljUJi j^ JjJwOl uu j^ ^ — (S)l jA u«»«--«S''>U jbjJJl J^U-j t'ti u«»t-»^Vl 

.jLJVlSlJ- 
V 'dp jA U jii (ju>««-«s'*>U jljj JJl UlP jl^ j! (^^ Ij Ua't--*! liU 

(1)1 Jjb- U^j t jLJVI^ iSoLiooj 5Ju JiP 4JJ-?- OUUi 4J ^ jjI^ J^ hy^ jl (^ijj 

li-ii UJij tiUi jjSj U^U-I jJ yu j^\ ijfx,^''^\ 4-»r jlj ,^-Adl Sjyj j^ jjjj 



AjlSaJjl Ju«?«~->S''^IV~' CJiljjJitiiji Jj^jioj>ia^ Cj|jyt_^jj4j Is V'-^I^J"'^ 

oJa--Jj j^L?" alii; Ji^jj 4 .Sjjk^l J his- hjL^ ^^ j" ^^ ^ ij>r^\ <^IJ.I A« J*'*'* 

j^LaJjl i^jAij .^^Jiiii\ U.^ CJj.„i^\ US' ^^^ M'^ ^J^ ^f^\ J^,^ (»— >sH Jjl*il 

OJUfliI iJtgJ Fridovich Irwin ^jJUjJ jjjjl 
.j-jidl ijUjy ajij 1^1 i_J-l OLljLSLjI ^--4^ (i-ij-^ j'"'^S->dj-^ ,ju>^ kii!U_»" 

lia jp ij\is OLjIiOl aJA ^jSo "i/ j 5jik?- 4?-jJu j»Jwj OlJi^j J* AjjJJ J J^-»:!j 

jt..»-«x!lL4AJi;»-l JJ_^ J^l^l JjISJI jt,~.^4ilijjajij|jL^L2-«ijjli-JVli5Ju»'jJ 

aJAj Sibdl <tu-J ill i>v!;y ^Lfi?-Vl ^liilj ^JJl Ju«?«--«r'>U il?_yi!.l i-^l jl (^Ju~S'''^l 

^ LySCc jji sj4^vi ju-j 4-jkj ^i!i .ij^ji ^ ^'x^^ jujj <ubLw. <a!ib;s jboUj 



^ 







iUiDl lu j>aJI Uj^^ tsfi^i «iii> 



^ 






1 

tLa-Sol iL*ii Robert Shapiro jjjjU! *^^jj Lftl^l ^^1 OULJ-li 
iJiA J i_~Ai I DNA I 4jj>JI oA«iy-l J ^^Ua^Vlj i)jjJj-3 iwb- J 

LaiJiPj Ijjy^l c, \y\ Jfi~jl jt~^ J OiSj^rjl.! OUjjj>J| jj^ JU;;?-! 
1 JiUw 4JJ J^jj ^Jjl JU:;?-Vlj t4SiUa!.l Jj> J«~d!Vl J* jjjJ 

.yi^ 4 >uUlj Ji;»-lj 
»/il J^ ify^ jJlj ^rriTj^l *ia^l kj^\ ^l^ 0^ Jl> ^j ^ (^j:;:^ iJU:;^-^li 

iJS" a|ji;»ti^l Jlj jijj^200000 J^ aJu^ c5J»^ t^JJ' jLJ>ll 4!b- jUl .40000 
Chandra Wickramasinghe ^--i UljSoj IjJiJLi jlf-j .UsjI iilf j%P JjSo " U«~<J-I" 

Ji LlftjjJtfr j^jjkJl ^^j J^Jj^'^ >Ja.>.J Lil^jyau (40 00 5jll 0) »ij\ IJa'jJ" 

j«^ 5IJ-I ^ ^j^" ji jS:^ JaJ^ (^i>T u^jT J J -^j ^^jSol I JA J V jfe 

'^^*.plj JiP_bJ alJ-lijil .ASiUaS.! Jj^ 






m^^' 



LgJjSj AJiUw l^\jj\ h^\jj^ j^ Vj .5L^ v-UVl OUJJI ^ oLwJj^l 

.(Jib: J$w3 05j410_) 
J^lj jSlji Jt?-jj Aj\ ^\ L\jLfi300 A^ Js.j 1 JS^ J* ^_^„j JL> ^J\ \JA bi 

Lj^ ^j ^^^jXJb^ L^jni\ JlXjiS;! j^ jUlj SjjS-^l uyjJiJi iii>>«il jA iais 
AJiUaLU SjjS'Jdl uyjJ^Jl ^Js^ -^^Ij jSLij>gJ9 iJU:;?-li diSJi tiJ-l OLjIS^ IjUijyaw 

Cj\jL^ LaJsjJj t^l jjlSol !»-»;>- J oi_^j!.l 4J*>U-i«Jl OLi-jj^l ^L ^ DjUlL 
«Slj jP j>ydJ iil^ j%*- J~>«i--!.l iJ^ C,?tw?V 4J%»a!I OUjj^I aJA Jp 4JU»-'i!l 





j.w~«jA UjMjjSoU "_) ^JjaS. I U>iSvJl £ IjJ I j-(Lm?I J uyjj-! 6 JP Jij MU Jl^jjj 

Essentials of Earth j^jVl ^jIj «j^iU" ^bg" J William Stokes j«^ji-. ^LLj 
:i,*L0l iflJJ-l aJA*>tii« "History 

c_ ^j^jsjLi Obj;r il— L* jj^ iJU;?-! 'jj" :j/- Jjl^ JT j.--^ J a^jj' ^-^H 
4jliUl. 4J^ jS^ ^j^''^\ JUs^-'i/l iJiAj .iiijsH flJia iyr^ jp 4!jj-J.I ^ Iji;?- Ljjyw 



®^^' 



(jJjJU i^J JuPj .*i*!l j* ijj>j U Juwl jAj tLalp 

4jlil J fiU b«-?«-^ jjSo 4j V c^JliJl UJlJIJl>U 
^ jJs j3 ^gtfkJ.! ^bji^Vl 1 JA ji ..iLi (_^i jjij 
ajj^i? JL>.j;j»-I 'jLi a'jU-l "c _ aj_,S'jsjL^" Jli-a 

jJi-l 4?«-sJ ^ j_^i tli--^ ty-JJ"*^ -5=^ J*J «JJ«^ 

ji Jlbi- 4-Lp OjJt?- ^i;»- «^ ijiUl jJiJi L^j 

js- J^\j ki\i.\JxS\ l^^ J^ J^ (J*!l Jl^j 
J-^ Jp J«Ji 1 JAj t^i l^lir Jil^ ^J^J »j^ 

JO ,^S;I cu«Jl iJusj A.ih ■.\\jif- jt-ajLSLs'i! 
. Ajilil ijJiJl obt-^i j^ ^UUjI «Vja 




^r^ ^j4 it 'Jiy*'! «>• Jl^ tftf 0^ 
.W»ll cJIJ^I j'v^l j^Mtill<5Li3l 

jjib ii^t si» jj^ i^l< SjsUr aiMMi*^! 



"^ 



tUU U\^j^ hjjJii\ aia ^ jSjj i{*h\ J"^ jjjfr J^ ij^j ^ ^^ ^j3j uyw 
iijkJl oli i>~«Vl ^Ltt^Vl j^ 4«)w t Ijjl j^ jj^ jl s~?tj 4sJpli Jl^l Ur'^j 

.J'\ jjISOj o_^Ij jvj>.-a!I uyj^l jjSo IS. (Uci L-^l Ui«b- Jl^ j_^i )_^-«pi 
^^t^-^lj c(^ij^) J^I^Jl ^S)l ^U-l ^ olPjJ aU iiUiSol i^bJl ^j 
J^jj Uio c4i!>l aJi^- (^Jiil il*Vl J^\ J^l ^^l;;^! jj ^^^y. j>j^\ jj> uy 

OUJjj^JI «^ jj^" i^j AjUIJ i^Jw njU 0_^l ijLa-Sjl ObuVl 'jSOj tl-jL)*^ 
45?-U j^ Ji;»-lj|^j;>- a 1^1*^1 ■» ^1 - j-^'l .l^...f^l»>.ig.» . lgU_....w-jl-'.l<'il aL*?-! J5ij;^_^| 
uujj>!l i^_jr Jl iUi« ^^1 o^b- J?-il j!j tLjJjSo (_^JJl .dSLij (^"i/l oA«U-l pjj 

c-«li lijI-^S;! ^^ Jj bj^sSLil aia aL^l jJ jj» Oyi U jIPj-j jSJj ^^^i^l ij-«Vl 

L;-«S)I j^U^S)! a j^i jSColl jfi a'^ lJ-\ jilSJl (.-^ Jiu^Vl o^U^Vl aJA j^ Ja-U- 
ij-a'ifl j<9L?-Vl 2^ ji LJ ^:i~< ^f'-^' 'k>^J 'LjUbT L^-j I-»-S Jf ljj=5 ji ^lj-~«Ol jjP 



® 



4Pj-*ijll >U*- jyw Ajilil 4j_,liJJ (^j^l (3jlil IJiA J cUs _yi "if ijJu^ Jji_^ Jj iuilil 

j_gU-S;l Jj Oljil uu^ll- iJJ^*« ^j^ *«ia« ^liJk il*A!l aJA <u-xj' jS^j tJi^lj ^j;;- 
jjScj (Jaaf 3yO V j^j .y-Vl -urjJl jji Ji;>-lj .urj ^P-*- l-»-jl.s iai— J Lf-i^j 

j_gU- Jai-jj Ol^l uy_'>U J^Vl Jj iJ Jwdl ^jaJI ^^ UJut 1 j^^l Lik^ jjSo L^jj 



Hi*N 




Jy>^\^\i'\-6 



jy>'^\ ^\^\-i 






% 



V iiiLai.[> OjJ-Ij>~jSj al jjliOl OjJ-l Jojflj |»5c>ti4 J Ja--~4 j_j>-jL?-jyb >Uji; 4;>-j!l 
oj^ dj^ji iji*^^ ,«.g.y.«.-J uU'Slil jl "^1 tk^l^l uy^^ij 4— *j **r>!l ^ ■Sj^ **ia^ J?jtf-o 
jSOj .^iJ UJ Jj;»-JL!ljj-*rf-ijjP j^i jA«L?- (^V -U~Jl aJuo l^iJ UJ ittALtM ij-«Vl 

JJU- ijrjJ 2^La!l ^^\ JeJJJl IJ^ ^L«l jJ-^_ ji ^ JuV aj^S^" J j,JLjl JsUil oLJ>!l 







^ 



OliJail J^kf-I j» C^ iuj jj-U 530 _520 jj Lf?«Jjlj ij*J ^Ij 4jj%»«ISJ| iflJaJl 
^iljdJlj j^>«ai!l CiLi^j JjjLJ-l^ ii_/J j>f-j L^U-I SiJuc:^ L^ OUjL^ JJ ijj«J 

." ^j^\^\ j\j:Jijy\ j\ ,^j^\^\ jj^\"-> i^jJjJL-l «Jia-A« JSj o^UaJl 







® 




li ijlf J - trilobit ^,*>^l i^ittV (^•>i (/■ uSif Stsd j«fe i4jjy.lSJI i^l ^ J^J^^ 

. Ob JJlj J^ is-jll Oj^l W,5> c; jiUasi uyJl 

jl^j (,ws">U!lj uyOl^ L>-j!j-< iaJiia tUapl ij;>-jj idJaJl aJA JiJ-l OIjjISjI jt—*^} 
OLJ^\a v-JaJI uytil >wy Jlill J--. Jpj tiJLJ-l Lgj%i« jP IjyS" cAb»oVj jljjjJj 
Ojlj Jubi Jj_4jj tlJL^ t jL(,_-»-s<flJ jiji^jiS>«i->iJutj'' TRILOBIT"j^j«AiJl 
-!lc^*-'jj'':y-l-Sv-f-ij>!-i--ijjj iSjIJjI-aoLft^l^ JL^ David Raup 

Jij Cj\ij^_ ^J^ Jj jA % i^ ^ j^^ JiAJj> (.-o^" Js. ^jS. TRILOBIT 

.'"'"LiljUJ* 
OLSlSJU I4! iJ^^p -ifj j^ ^\ Oji sUi 0_^ U^U-I iiJjd] SJ~\ oLilSJl aia bj 

^jj^ Richard Monestarsl<y ^^^LijbJj^ ^Sjl-^j J«^j -^i^jl^l V-Uil j^ 4JL4JI 
OU^fw i^j (^jj»4lS0ljl;>taJVl jP^aJp OUjkc ojj^«iJ.I"Earth Science ^j'i/l »jip" 



® 



U^SjydlijiliU'A^Ji;'-! Richard Dawkins ^.u^jb 
jlS^Vl Jaw cljLJ ^I 4-JaJI iLiJ-l aJta aUl Ul* 

jJl OliJaJl ^Jili j^ ijjj-»JL!l OLLJaJl bl" 

bl .ii>ui.4 Jl?" Lf! jjSo ji jji sL?-*>l! ^1^1 jj^ 
*J j«ip J ^^Ua^-Vl Douglas Futuyma UUjjjJ j-iM^ji 
1 O^ Oi .L^Vl jj" -.Ji U J^>:i!l ^^ilLlj .L^Vl 

_| jl j^ jjijiUlijlL^jj-^AiLaJ J^JVl<L^rJ^_5J_f- 
jjLi jjksJl 4j^ olPi Ijuj tn^^^l v~f« J C^twsl 




® 



DNA: ^jp\ ^l^j^l n^ft,Mydl 

.ijU- JS" Sljj J JtfrjJ' DNA (^j>!l oA«U-l ^.j>rj DNA. (^j>!l oA«U-Ij ^^Jii 1-^^- 

DNA _!l ,j^l»-V *L^Vl JU jp uthfxj U^ j lU-I OLilSol aJia j-wms j^ ,3L-J>II 

^^jjaw JuljjJ^jJlJ p Ijji AtuJ iiUji .iJu?LjS)l Jjj>J-L( jA«U-l IJ4! 4JjS0.l oIJuIJ^j-JI 

.43jli!.l 

i--,<aP iSLi ^ VT Oj-iP J iUaP 6 J JaP 2 6 ij;>-j jj iiUsj 5j-xJl jj! j yt^lj 
1 00 _! j^li-l Jfila^l ji ij\ Lij~,aP ijUi- jLU fiU « Ajj-a; ^---ap iSLi ^JjJ^ j x.»-J! 
yijjJl ol>^l 2~J UjU- j3 J .So^ljJl iJU-U j^li-l DNA _!l J ij^ry V^ jjjjji 
J\4 JT J JLLi 9 LgxljS io^w' i-S^ Ly JJ cJjScJ ^}JJi\ Js- D NA_!l i^_j;r J* 5i>?->!.l 
(iijiJ) )4jijS'4<bS' J^^ij?-j^OUjJkl.l j^ lyL^I|tiOl lJiAj.i>tiL^ 5 00 j^tJaJb 

aJA jIjl4« J tiJi-1 kiUj JaP Jp- 5ja--JU ^j^ ^_5't~-3>'l (»-~i-l Ij'ii'- J^ M^ JT »ljj 

cAib" j^ c^UJl J OlPj--/l^i j«.r!:aw jJl Jlill J«^ Jp- iJlkj^l iPj-->l JjLa jl 
C|^ U«Ui jJlj iJlJ-l aJiA J .4?tiiM9 (-All jjj-iPj i-»»;i- l^jbtfl^ «>>»^ ' '""^^ "^^ Cj" 



m 




** 






:tL?-Ml jtJp J|^U<a;i-Vl Frank Salisbury ^jjy^L^ ^\J Jjij iJbti^Vl aJA aUl 
ia J (»5^_ (_^ JJlj t^_^i oA»l^ 3 j^ Ja-^jdl (»j»J-l j^ uyj^ iiij^ cJaib"" 



ijL^ ijL*- j%P 4JJ UsjxJl jtJJ jti_yl IJAj .1000 ^Vl Jj 4PjS_^ 
.JjJi;»- jt- JLjyj «^lj JL> |»i^l I JA jlS jJlj U^j t^k-^o L^jii-ji 

L^jii-ji lljiS-j^ i^_Jii jS^ 10 j*iVl Jj 4Pjiy 4 Jj 1 JU;;?-! jj 
.\jL^ 620lf«Uij 10,^j%?-Vl*ij^l liaj . 620 o-'ill Jj^Pjiy 10 Jl 

1^^ 6 2 _!l ji jti^l ui tUjJjjj (^jl~j \jiLfi jJis- jL?-i ^ui J 1 j,i_yli 

"iJjiJAJiUw RNAJlj DNAJl^ywb- jjS^LfyUJ 

jUtf-Vl uyv i^'ill J*rd J^J tOljuljjJ^j_>jjl LLa SJlLkji CjUjjjt 
IfjJ^ .\s,i\ j^ ji\j 0lJjljjJrj~Jl ^bi\ Jj^l cui::.«-«-a ui^d^^ 
Ljjj ijy aj>flj oIjuUjJs'j-JI aJA JajljJ jl (JLaJI iJliilj c*SiSUa« 

J^.^1 jS^ V J tlJtfr Juw JU:»-liSiU!.l i?«~J a^lj jUj J jlSC« J DNA)t (RNA 
ji oJipLvo OLjj_^ ijfT} jjJi; "t^j (^.sji ji DNA_Jl ijjjii\ oA^bii! jS^ M " 



# 




OUj~j_^ljJl^ ^J SJiAdlj 5j~«il.l ijaj'ill l^ J ) ij'ljjJl o^^i-iJl aJA O^ cJa^ 



# 



ki^\^jsja^^i^\: 



y^M Li">U-l J^ UU^UI 4ds<9Vl U^\ JA L-J cijJl jj^ J t^'lSuJl OPj^ Jy?- Jut lAjjJU 

flL^ 4..jL..>.-t- 1 JuJji jjSo LfMSAjj .i3j^\i 4jUapl J |t->^l 4;>t.^l 4lSw^ O"^' ^-^^ J^ 

Sij^l ji 5jl>l i\^ UL^ jjS^_>Vl J xSjI U")!?- JSLxj l.f«i«jj tui*3l Ij^^^ '^^-ail 

■VKUJl U^U-I^ Oj^l aL^ UL^ JjS^_ lf-a*Jj ti-^l b^U-l^ 

JjA Lfi-j J_yi!l j^j t<u»di DNA-Jl ^j^l jA«U-l J* ^jfti idjLJl U^lS-l *^ jl 
aJiA IjJ (Jj^ lcmI^ Lr^^y. l^*'^ *?«~j ifr^ ^. P^ ^*>l»-Vli .iu>tiu (_^ JJl uyjj>il 
Jj^ttfi-I Jl jLJb 4Ji>» iib: ^l~3j^ ^ J '1-^ DNA_!l J^ jJl j «J-JJl U^U-I 
4?fc«J Lj.^lj">U-laJA jjS" j^ jti-^U4fll«£OLi'j_^ «~A)j^l j^ V_^Vl j^l jf-i^^oM 

V>-Vlo^l^ 
Hoimer Ojjiiii jjj jUj-AjAjjjkJl 4j_^ jPuy«^ljal jliVUUUJl Ji^l OJi;»«:y j 

":Jb!lj;>cJl ij* >ui jk) JuusHjjki jPvon Ditfurth 
j^ LA-a^t^ k*^ 'J-*' 44^ J* tULol JL) J«-ij U Ijiig" j^Jjl ,^j~^_yl tj-^jll jj 

/®^*''4^liJj5jj^ji<w^llj^l^l4jLa(jyal,;>t~jlj Jl^Uj«L) ii^j ti>tal« L^jj 
L( 5Ji;>-Ij ijU- j^ i«a«a?ti« 4 oiJutw UM^ «j-iJ j>~ji( jPjjkJl 4j^ olPi i^L)j;>t(uj 
4kiJ jyyo oj^udl aJt^ .4jj^l j atUaf-l j jt~JH 4?«~Jl J$wj iJL?- jj-by 1 00 cj-iJ j^ 



^ 



^j>-lflallJ*J^^lli5W-U3 I 
. i,a.«teLl i;.^ VI lj!)U- ^dU ji»>! I<;)U-I oJlA Ol 







j_^^l *L?-Vl |llt Jjtfj iJuAil IJA Jj .4J JtfrjJ (^JJl Ja--y! liij k-wiU« J*i ij j_^Xj I4; Sf 
ij^UU Michael Denton jjiui jSoU 

4*^ J cSijlMI jA <tUi; U Jjis l^lJtf- ^\j£\ ^jH UJup L^'ill (lij.^^Al ii^^l 

.iiLwiJi J ijUj^l uyljdJij ^iS^Vl Jl bUu-l ii>-Jl IJA j>-^" ^jLt ^^^iw "^.>l 
V J LS iiUc V 14;! ^.>3lj tJ~-» Ja-k?«j j! Jui-o 1^/-. .iLLJ 1^1 jXj ^I-^VI aigi 

J-JW9 "^Lia "Science et vie" iU J ijj J^ ',.s«Jfii!-l li-V^I ^/-J »-^«^* ^1 ^I^Aj 
IJ14! Laij ^-^Idl lAjl^ Ji;»t:yjt j»jb JUjI i!b- Jljjy;SL!l jl 1 99 9 jy JjiUail lAiJiP 
Jiulf- JjLij.^ jtjy JUflJVl IJta Jls SjjS'Jal il^l J ijj U ^-~~?- j .jj»i-J.I JUaJ'i)! 
J* Sij?-_^ ^j L^IJiulj ijSU^ oljUl JL.j>f OUT Jp (_^ja£ LunsSoli .JLi«!l 

tj-^ jj^j .AJ «ij;rj!>l »l>i*!l '^ J*' OUjUS.1 JiU «^ <Li Ji;>-j3 j^Jjl Jfl-*ij3l j^Ua?- 

tA?-jj (^Jjl Ja-*ij!l jf- iilj OU^^ x^ j^ hA^'^ OLjISjI 4 JA j^^^ jl^kj 
jl^ il^U OU^^I aJA Lg~j La-J JiUii j oUjUll aJi^ L*--^ (^>^ jl ^^as^ Ji j^j 



aJAj .<UjJii ci?" 4Jl!l iJjI-i l4^>lLi Lg^l J Lfib^ (^JJl 41)1 jA LfS^ji t^JJl j ti-^iLdl 

]»l> Ji^ (^ bl 1^15^ VT> 111 ffll i ii- L. jeSojj (^j *1jI JU> cJL|-iJ (^1)> 

.5 6 _4jVI ij_a 5jj-j ^M&Jb 




«i* of 5jj»-Vl OljuJi ^(yiiSJI J*JiijU-l il»uVl C«jSt 

ij^rj Jip L.>J. %iijs»i \,g^ Ijl^ jf U£ l<f5UI fit- 

ju- ^Juij i^i»->b i<^ji ^js\ of a^lj <y5kdi ajUi 
j^ j..^ tf JJij tfj Ji cJ^>uii jiu-i Mj»j .^ jr 




*tfu- 



i3j^ if\J^ ^yrj yjjij -oAiS ^y> jAS' ^j^ C— J j_^j ci^l^ jr Jj I^J^ Sij;>-_^l 
aljij jA jH^I - U!j .4jjfy» ojjb- I^Ui J_^l Juj Olj^jtw LdiS/ JUj <d!l OlijJii j^ 

jj^ ^\i ^yi 5j*jl (.^ij^ij J^SJl (.^ jiJs\j cjj^\ J oj^i^l i»i cjijrlJJl 



J J,Ma;t~- U jyo V jJjSal jlijj jlS .(3 4jVI j^I 5j^) ^JfeiA^t 'Jj-J j»A;l>t 
kUilJj f.Jii\ jl^l Ujv»«j J .^„j jAL?t^j ^ji jfi i^jjix^^jJjLij i^ji jA j-Ul 

j,^ U>2^j ^^>JI j4Jrj ^lliil (.fi|l^i ^Uj o 't}>4^ (H^i;i6 (^ (»Aj Ji j 

.111_109aiSllt^U}*iHSj>-. 



jjkll I^Jbl- 



■^ Cf Ji ^-^^ ^ ^"^^ -J^i i*^ '^' J^ J^ '-^^^^ J^} '-^'^^ L^ "^J^ fl^' l5J^' 
liUs iiUtf 0^' J^j^ ^jjaii\ hjajj . jUJj <Gl?u^>Ull JJli-l dU %>a iflJAll Jjjl>l.l 

ji\j i^l oUrljyl Jl SJ-i^-oj-ip ^bll 0^1 Jjlbdl oiJttfojj-^ i^l aJu6 O^ 

jL?-iJUp <uLiS' Jonljll j^jUij -Jijj'i ^jLiJAilj!. "p Iji*^! L^\ " i-Jb^ jjXsD yn Jl*ll 
tj-ij j^ ^^1 ai\£S-\ J,\jt-Jj dili j» ^^Jj tjUjj <0l;>«--- AJlJl Ji j^ *flil:;iil 4J-I oLulSol 
OljjJcll J>jJl?- i>u!i3 tL?-'^lo« Ji"^^^ j^ tyj^hjj'.J fJ^ljJ^4>«M-' ObSl^l Ails' 



0^ilJ^pl il^jks Oj>flJ JjLu " iJaJl ^-S-Loa" |,--)b 

E^ki-J jl,_^l ;Lu-^I ^ OjO^jI i>^>j <u«^ ^.jjli 
i«-iLdl iji^l ajil» JL*ll Ju>tj ^i ^jj-o.^ ijL^j 
jj^ i^ Sy - bi» ^j<J*ll jjkJl ju^ at^^l flJi^ 
^1 j^j ..ubr JajTi liLk ^^^^1 1 Jj6j .^>Jl 
.^J I Jl Oil i^^j J^l^ iJUJ^i ^j 
Charles Darwin jg. ^J^ j>~aj ib»tjl J UU UiJJ iJiJi b! < 1 

Ou (Ja-Sclb iL-jT "j^laxlb iMsL?- oUT" i^j a^ ^Jo_ ^j<Jp Ui ^1 iyrj (>J^ <2 

.i-^jLL>3,8 Li SJlp-jU?- j^ OUJ \^^liJ-\ ObJl^lj SU-lblj^l il^ ^'JU" 
vi«?- j^ Aflil:;iil iJ-l ObSlSol ^\jj\ jA uu">al j! Jj«J oi 5Jb-lj 4-^ iJU- j^ Jt^ j^j 

4Ji-l aia ji i!>Jl ^^Jj Vij?-^l Jl 0_^ Js-r (^y -"C^' y^'" ^' J J^»^'j ^J^' 



.5ij?-jil <L?-_jJ_^l Oy'i^' t><~>il 



Ol^j .lo^r *la»~! i'>» J^ 'l~-"^' cJi^" *5-^j« J^" ^^l^ ^'j aj-^ J SaJL. cJlf ^/Jl i-^l 
,^jLrf^l Oj_^l Jiw Ifijk-^ j^^ c^l^ ^1 "^Laibl Mj;i\"hjej jib c^ Jljj U UlJuT JaJI 

oltU-:}"^! aJus oLj^j •'r'j-J-' t''>** J 
jiLal j^ 4?w»ijj Lib iJai j_jIp tr'i^' (>* *^ 

j^l J il>]| iju;-- ^JLJ jLkjJ ^ill JL-fj 
J ijJJl yl^- ^_^j (^>-l 5^0* iiU c^JlTj 

L4J ^1 Cj^ OLjI jC j^j Ai %]i o Juiulj 

obJjl iia^\jji 'lJLt (*-^ ^jJlII jIj-Aj Juu 
iii*db |,jxJbl ^ JtjxHi ^JlIIj .LiLijj] j^y-l 

olj>Jl c^\ j^j cV-jj^ i\y> ^y> buj l^ji Lu>i:;SLjl jp SaJLJl Sj^l cuilf "p IjJ"^! J-s' 
^1 iJj\i^y\ ji_^j£-iiSiij^t\frl>*>^^^->s-i^b^\uijbjAhii olji^^^~»>- Juyi-JU 




jL ibUil Xj>il £)5U»i ou'l <^j>uib ,^ ^4 



c^JI j^jll j^c aj_^ JL*ll j^j oyi»ib 1^1 Ujjj ^^I 4-Jl*Jl ili^l Ju<s ilb_^ oJd 0_^l^ 
. <u^ ^liL" jj JLidl v_-^jyl lias Jioj^ ilb>tu-l JbJbj 14-1^-1 v^jj -^ uua:j ^Jjl JLi«Jl 

jA JjlAlexander Oparin jjjbjl jJu-iOl ^L^'^ill ^ J ^j^l jUa;^'^! ijlT J^^ 

«,Jjl J/i^b Otb ajI^I jSOj iiJiUflll ji^ jp V- i'>» ^^.\ ^Jo^^^ M-' J;;* i'>!-' O' 
ij .(6 9) "j_^l i^ JiJlaa clij-jiki; j^3«j ijU-l Uisib!" :*>tll5jljj: J}J^*J jl^^k^lj 
aSX- ^JjI 4-^ Ji^l J Ijj-^i-ilj j_^l SLci j^ tUUll ^b ^L 
^^1 o^^lj .olJ-l J^l Jl J^jil ^'b^l \jjpr\j jij^j' 
i^j j^jSil .JX^ 1 9 5 3 i--^ ^1;^. ^jy'-^l ^U-SOI JJ ^ 
aia ^jj -ii*^^ ^Lll Ji^ji-I j8*>Ull Jiyw oljlfi oli ilj^ 
^ Lfl?u Ol pLkujIjiiSLkJblsj^j Ji^lj ^l^ JitoaioljbUl 







J J,^! I, 



■i^\ f}J^ (fjjIeS ji\ i\jy\ jb ^_}J^*J jl <U^ JUL> Ja-^l ab_^ c;-w 5J^i Juyj 

JJl?-jj cJl^^l il_^l iii?- lie j^lij?t:Jl i.\jPr\ jL^JL?ti«il 

JLfrjijJr\ tL»-Sol J ^La*-"^ I Jeffrey Badalib ^jiffrl^jijiL£i-\ alaj t UiiJb jjj*i*Jl 
oli "j^jj"^!''*!^ CJl^Jufi ^ 1 99 8 iuj aj-iJ JLi« j.<wJ ^^jSL^_^i ol-" J Jl*l' J^' 



uLg" ^j ibrj L^ jl4 iilL,fi*« 4;r'jJ 'm'Jj jLiT L»^ l^j*^ j jij-i*i' 0^' «■ ^y j^ " 



iJt^ 4JL=i^l 4-»j6l i^\j "jh^\ uJL>tJ"^l" i><^ OJu>- jjkJl bLJ ty.jj'i 'Lfi' V— ^j 

;-->Ull oUljJ-l Ji j^ ai^l j^ ^''^^ ^"^ ->• ^'=^' Jsr-' (^ t^l>l f J^j W*I' JJJ^' 

liili JUi olg* <uij jijjii Ji^ J ijj^ ^jS" "^/s^' *r''^*<^'^'"^ J^ ^ v-~J' 'j^ 
•^^jxJftll ol;*t;J":ill 0LS4J^;^Jl OljijU^'jlUlJs'^^.U"pl^^l J^i''<ul^ j^ 

jjjjii obrij V ijL?o>ll olj^jcJl aJu6 OJu>ti^ c:Jlf Jt^ :<u^ _^. (_^Jjl Jl>Jlj 
j! '^ji'J ''i^'^ ^^Ji<*> ^Lw ^L^"^' 0' ^-iJ OT ol_^u^ Jijj'i J^ '^'^J J>^ ^} 



# 



4-ajjl JJ|"_< OJjP U jl "4ii jJ-l 4~£'jyl hJoiiV'-i^ \Ay^\ 5 Ju 0?- ijlaj IjSLij JJj-i*ll 0_^l 
llaj tjuJftJl *_JL>t:a"^l i_Jbr jl ^^j^' jy'U <(J y-T Ulp iJLft hjaii\ aia t_— ^j ." 4iijJ-l 
ti^^l <LjLi>u^l oljjjfcJl liAilj OjJLi-L-jj_jaSoi~!?-jl i-jljj ol^^ Jj-.^?- J jA><Jii UL»Jl 

.^j^jjj! <J O^jSo jij JLi'i! L^fli* tjlT Ufo j^lj^ip j^j?- J^Jo (^1^ Sjl^w DNA_II 

J JU^"^! B.G.Ranganathan jGUlSulj.- .o ^y*^l (il*ll L^,w M*ll *^l o^j 

.'75'" S^b^j^ jjp ^^^.^ jl jl l^jj^l JU-I 

jjLSai W-l *~Jl uwi ^1 ^-ijj 4Jljj 5>ls i^j ^jJl j! c;-ii ^ 45'-^ ^ J,^ U liaj 
jJl Ol^l aia bi ^^. li^j tiUtflJ-l cjI^I «^ j_^ osii a-JIaJI Jialj-iJlj .^^1 

LLs>ll ^ OLJ>ll |,.«Jr ilLsU-l 4ilj^l 5^^ Jb. J^ij ) OL-?-"^! vJ*' J <>iL<w ^^JJ 




Vbj ol> iilJii^l ylo ^jo^l iiji\ ^ Ju. OjrtjjIJUl ofa Jii! 

. Vlj^ll ol^ill ^ Oj^i Ji J J^rlill ilji Jiusi uiVl 

5Jui«w 4jT jUJi jybJl oli 4Jlj^l ol^kll jt«Ai ji killJr ^l^lj J^ "^j (jlisj-Jl j^y; 
jjkJl ilaf- bi tji t'jjkJl"-) ^Ju ^_^ JirjJ iji J^ "^ Jlslbj i^-^fli ijijj'i Olilj\f I k_>»j>- 

p ljj*i!l CJj^ iL-ijll aijjj j^jll jjji ^1 p jj Jl Jj^ta ol j^\ ja J-\ jil^l j^ Oyw 
liLs-ilj .(ju-Jl j« uu">Ul Obi J_>KUjl ^>Jl Jji«ll liabLJ ijliJl i-~~?-j i»L?-^l ^>o *dlb;iil 



® 



."Jt^^l OliU-l"|,--l iJlia'^l ObilSol aJu6 ^jjkJl SlPi 
cjJl?-j L^I Ju *>\i i^.jbJl oLto-"^! J *>US c:-J;l* JJ "^jlt-ijJl oliiU-l" aJia jl U9_/_^j 
ol^,;>u>t;dl j^ws lyl i^yi jl Ju"^ jl^j .^^IjUilj J) <jy.*A!.lj jJi£ 5j}^ p l^bj Sjj^ iljtf-L 

jijjii Jul V 

Js-J\*i I J^j oS/l js>-j j-iP *«ibJl OjXjl (Jt^fliw Iw I Ju>- 5J^i£' OLijj Ob^ k^jsr' 
LjJp Jj-^l jT ji\ Cj\ji^,i^\ c^\ Jjj r iJlii'^l JlSLi*^! ji Ja--^l OliiD-l "ai^Jjjl ^1 
Jl Oj^ ai L^ljjl (Jabiti: tL?-'^l *f»;r iljl j^ JjjAjjjIjJI 4*4 jii jl^ U ^^~S\f ObjiH 4?w!a 

Ji^''^\\N .Ager Derek ^JjkiLy.i_^j£^.jj|jJl 5*>le j^p-l^iJ-l aij^ ^3J^pl Jilj 

.'^^' L?UjjLi 8j_^l Oll_^l 

liaj .iJlia"^! Jl^Su i^j t^i Oji 5E?<i ii[f A^'^\jj^ LJ k:u^' ol^,;>t«dl jl ^^\ 
jj^ Xp-ji\ ji,Jisi\ Ci'^ i£^U-\ CjIj\^\ aXa dj^ Js-j\M\Jjtj i.\)i^ jijj\i a\£-i\[j> j^ 
jj^^ tL?-! ilp l^ Jii ifl-il-l alaj ^11^ i^jjSo jl _ja uyw >Asr "^ 0^^ O' Oj^ 5^ ^/- J^^ 
:J_^^Jj| Douglas FutuyamaL?>i_jS t>«i*>lPjiJ> 

Ujjlaj i?tja 0_^ l^i (_^i ikill Jr 0^' ji jl Sjj-^ J^l Jf^ ik-^Jl 4;rj ^ 5b><i ^■^j 
J^l ibis' 5jj-^j sUi CJj^ JJcJi^ dlj ■.i_^jJ\ JL^jlL^ i\Xjr\ j\ p l>ii j-e 







j^ j-^i ^j j^j'^ill A;rj J* 5L^i o^ jil iJ-l oLljLSLiI ji cu^' olj^?^^ 

. jijjii Oiao Jir Ur j>ill t>^j jU-l jA p l^^l Jstfi ji ^1 ijj^j 

lla Jj t^LJ^ill U?l dl-i% _^ j_jla:Jl ijJaJ j.<ws jiLadi i?-jjk!.l ^o-^'^^-' i*^' J^ bl 



# 



i^ Ayr J cJS olj;>mslt oJiA 

t>i«< aa«.lj» (,<sj>u ujS-ia. 

^1 2:«5^lj oLmJiI r.iUJlj 
jjjo^ljSjl^l^J/ju-j 




Jij^ijjii\ ij\iaijii\j Charles Oxnard ijL»^jl^jLijjj~«ij^l ^^j^*^! ^'jS'lAl^t 
^1 jjl^l iJta i^\<^jJr\ ij^nijj^] s-Us-j^] ^jaUa*^jSo\\y Zuckerman ijUj?-lj 

^ji (Ijjrttjjl^l k^r-iiij iuJ_^l ij jA IjjJaJjitri ^1 jjLSLjI ^^^ "y>jj> "_Jl J^lj-« 
.'^°'"5i_jflAa Jj OlilbH ixkiw j~5jLij^_^ JI oJOdll iULJl jl":*>\jli Ernest Mayer 



J ^j-*j-»J|jijAjL3 j*«jjLij_ojJ» *_o ^«L;>■ Jl L_i^ CJJ_?-jj L-_«J iij J_?- OlJ^i ^^i^ oJiLc 
Stephen Jay Gould JJjg' ^ jL^ jAj L^lPi Ji?-I J^jjkJl J Jijjii "ii^ ^^^'j 

1 5 5JJ. 0>Jrl ij Olj^^JtM ^ .abijl ^Usi/jJl d^y-^j Jij-^ ijjill (^^1 J^J -l^aJ* JJi 
ill i_^j aJif' Jl J/vCjJ Jiij Olj;>t;>td.l Jlf- J ^l^a^l^ ^/kJ'*'' *i^J^ "^ 1^' '^ iU*l_p i-J 
^^ iy> j»i-^Liii>fc5sJl aJt^ Jj-'^'j tjl~J^i;l uHj ^j^Lii^-^l oL-iLSLlI uH ''^'— <*=-* ''^'— J— ^ 

killj^j i 4«<JP LaJu«J ^1 4Sy»ll 1^ ^j ^j -jil iSytJl j^L?- JjJtr cAJb ijU^lj all 

a-uJ ^Ij 4»<J*ll p jjiJi J,4-ij iljU^^lj JjO?" s~«?-j .J*ll jUaJ _.jL>- Uo*; ^^1 iij>^\c,jj 
4Sb- J ^1 SjvA^ 4-pUisr'^l (»>iili 'ls?-"^l J.J* U^.j .tbj-dJij ^L»-Sol ^jJIp iiU iii\ jl 

>l>l JiU (.Jp JjjJrl j^ ^>l IJU6 J^JJ .^1 jUaJ JP *^jli-l *«j*!-l c. Jji ^'b tJjjJrl 

^Uy-lj (Js-^j Ol-Jl^'j^laj j»J*^ 'jj^'j (^Ubl' '^1^' j~«j>t:Jl jljj^uillj i«iiLjl i«iU-lj 

:^. Ur JjJJrl JSji;^'^! Silil aJu6 ^ liJUj 



j« |,-JH tdlJiJ ijj^ jl l4iL!j^j oljLi^l aJia jj.»Jj ^_ o">lPlidl ^ iULi Juyj tjil Sy-j^ 

j! iJij^ji] I Jul ^jlsi-j "^ t5>^^^ j' "^'i ri^iJ' 2;'*^i-J- "^ '-^^'j ''^^ (*^ "^'^ "^^ (^^ 
jr>l lia ik-ilj^ jUv>l 2alas~^ '>' j^j ' 'i*'^ oTLs'^l juil ja a^ Ujj ijUiJ>ll jTj^ 
JaJiiil Jl*Jl <UPj;>uoiLaJi«<i?-ji Jl l;>t-^ljj lib-jUiJ^ill lla ^j^ jl *JUsl liJlkll JuJuill 
U \jjaj\j |»^Juj uH (/JJ' V^l^' j! 'jj^' *>^ '*! *>^i^?<^. tji JJj-i*llj t^il^l 0^1 
^1 jS^ -il Sjj-aJI J ^U-aJI Ioa jI VjSlI l^jj,;; jJlr Sjj-aJI J ^j^jj ^U-^ ,,:i!ij J^ (.^i?- 
iujl 00 Iw oIjj iJ_^>*j iJjPjLlI Oj'-'J^I JljL«j -Li's/I ^^ ^ Ojijflij j-«?-l J^ (^ji 
SjUj i^.jikll iJLi Jl (^j;^l 5j^ Ijjaj I j t|»^j-*u jS/l l^j_y ji\^ ijj^ ALfi Js- C^yos^ 

<tJ*>UJ (»^><V ^Jjy ^1 SjJ^I Ul i\x>^\ <LjLj iJjiJ^I 5jJ-<2jl OjS' j! iJUsI iLp-J-^JJ 

.(iwjiJiUj'^l 
iUj':i!l ij*>U Lfij>* OjJj^l oj^l r-'^?' oJuJi* Ol_^ Juo ^^ *ijLi^j Ob>ul i3LAj 
jS^ ':il j^j OjJjilbJl lia ^ J jLJ^I ?t4j .jLJ^I Oi*^ ^--..-.stii jJl Sjj-aII ^Uaij 
j~JL»u^iby':i!l4j*>lj8jj^l Jj^ JIaJL^I i4*tfL?-5jlki alji;»ti.>ilj "^1 "UJiLi^jjXAll SJiaLi^ 
l^yfi l^wOi jl IJuI jS\* "i/j t(3jj iJal L^l^ jJlJ *^l_^lj 'iJriyL» jJJ ejj^\ Lii^ i"^! 

OjSvj jlj Ju"^ j^jjjxlbJl jl Ij^ol^l L^^^l Sjj^li ,jLJ^I jvP L^^^l ijj^ LbLoA 
LSLij JoJi-lj tU«A]l lla jl Oj-ujjIjjI |_^Ju La .L^Li^ j^ Uj;r J^jl '^^j'iJl j<a*j ijijj;^ 



^ - 



^1 ^1 t£j-All aUI jA U^ cjj-aJI »UI Uua 'jil jl ^1 i-j»Jjl iiiLdl ,^ tlj;rl j^j 

ir-^lj jT^ij ^^1 J^ I^Jt-JjIj j>aII Jil ^ Jj-,fl?tJb L?-_^_^;;S^I C-oJlwujI Ulioj 
CU-J Oj-aI! i«.L^ iJjJ=^l (^>i oj^ij ^s«!r->l Jl p Ui.-"^! Sj^ij Oj-All Jb?«-~J 

aiaj ui«^jLl' <Jv~^lj uyJ^I ^"^i* JT ij?-j j^ ^J^.J -^-J^^ CJ^j\di\ aX^ ^bi ^j^ 
Oj-All Sj^lJ .ij-M' Oi*Al ^^>aJ| tliiJi irji Jl O'^l ^ J^i^' (t^. (i i«J^I L-^-^JjA^I 
jijj-isJl j^ «-ij«iJ Utfyw fljJuflj (^JJl Oj^aII lJj^ ljIj Jj"^ oI^jJJI j— ^I Li j^ 4Pj«aII 
j^jjI iUy j,^ *!!j-V' t)i*^' ALi.-...J fjji\ cjyo^\ Ul ^>^_^l j^ iyw *?-ji tjljiai jl 
ji ^Us^l ^ ^j_^ i3LA jjSCt j£r IJui Je?w-dl Sj^i iJ/^ .ilL^" -^ i^l oi'"^li .^LaJlj 



% 



Cj\j^\ Jl ^<u-j ji Ulj?- j^ ^\ji'^\ ji\ji\ il*Jl lift JLaLtjj jil J>-li Jt?-jj (^Jjl jA 

V i^^l jjA^I i>.Slj (^.ji ojp L>jiu^\ J^j^\ j\ jjA3i\ 

^1 j! s^jj jyillj 0i"^lj <J;;"i;l J5ij?->l 4J-I ^UaP"^l jA ioiliJi 4jb_^l oljU^^li 
d\ J^^ y>^l li^ Jl«5 *Ms- ii^ j^j .ij-J-l ^UiSol ji iijJ-\ ^bj-dll (.Jp ji ^L^'-^l 

uyiJl Jl j-b-u "^ ^ j^li ijwS^I (.-1*11 AiJl -uil?- (^JJl ^j^l "^l jA U ^Oidl ^QiJl iJus ^1 
I Jus Ol U»-.dbi j^ Jjul^ UJ jjS^ ^1 Jl _b>u •:ilj ^»-^. ^ 

^1 oL-J^I ^jL^I jij*ll SjOij ^l^"^! ^jij iiiLw"^! ^'"j^j ) j,-^ J^ oLjI^I jUjI 

jrfilLu (_^Jwj 4-<J*ll Jialj-illj ili"^! « L^-aiLj j_^Ji«j j_^Li L^L^I iJiJl Lwsycuol Oil 
AJISO ^jjkJl jyUll ^IJi*;l i^ UajJ LwJycu-lj .4-<J*ll Jipl_^l *« SLJ-I J^L jlUd.1 Lai_^ 

j-jt' (^y-l Ob^ C~pl La^ ^^pj Ol J^'^J 'J^'j (»^' •'^'i* A* 'i-^bw JV»J jJ' *!!^l^ 
hjaii\ aJia <.li Jp s,-?tP j Ij-^l ilUa jSjj .^^1 jTj^ J^j"^' i^' ^-^ ^■;^^' ^'j ^J^' 
Jl*Jl ^aj?tA<GL)<LijliJj Jiij (^1 *^j 'UMjj Jj^iUii jifi*Jl iJLaj4«<J*ll OlJi;-'^! "i^srlj J 

..UUllj 

^rjsCj ^j»pl ^ilLAil ^i\i\JJti\j ilUflM Jj iilil 4-jjJdl j^ 2^Li AJb b6j^^j-»ii oL^I aJu6j 



^.... 



Richard Lewontin J^jJi jUi:jj J_^ U.^" liiLJl ii^\j O^J-I ala ^J^*J LiL?-lj 

L^bJsLjjIjiiililiiJLilLi J-^I jU^I liajlilLiL^ JL~« tLib j^jj j ii iULi j^jj J^" 
Jl*ll Jtf-Iji i^j .il*ll J jAlkJl «^J- <OiU jt-aLioj iiU Cj\jy^ k^ LdU^sJ i^JJ' ^ 
Cj\jyJij ikny Sjj\ir\ ^\^'^\ jXl ijJ^'iUl L»Pi k_w-i^ iiliL) jUall LuUlj -.i^i^J 
ij)\ \jj\ ^ "As iiikA i-wJ 4?t-?t^ iiLlI o^j tUllP J JLrjJ ^1 yil^l 4JI^ iiU 

t ^LJaII ^"i/j^ iiUI iiJUlb ^^1 ii>lJj^\j ijUjtjJJl 4^Jw t>~SUj oUKll aJA d\ 

Oliljjllj ^Lw^lj jjJftlir *dl:^l p liJ"^l J« uii">^l t)i (^i ciJ-l il/l ij^rj v-r-' ^ 'M-l 

j^jl*a ilisP"^! lift ol 2*'>l'j ■ J*-'>-al'j Ji*jJljj*^l^l£' i-oJ* UljP s-;-^ Silil ^ i_^ 

^ -i! " ^1 JU6^ i^Ji;^ ^IjT jP Jj*il Jb IjJijU uyijjl JJl d\ ^l ' ^Ij J^l J^iji ^ UU 

."OlJL?-'^l4^lj Jljflijoli!^^! Olj>.idJ?t*-J ol I Jul 

J^ ^ c^flil?- ^1 <iJ Ji?- "^ J^j 4-aL»> "^ SjSjyb OJbrj JJ 4J-I oLil^l SJl^b! ij~<i-ill£' 



(32 :i^l) 
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